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ABSTRACT
Based on t h e i r  ex te n s ive  in v e s t ig a t io n s  d u rin g  the p a s t 50 years 
P ia ge t and h is  c o lla b o ra to rs  c la im  th a t  th e  c h i ld 's  o b je c tiv e  knowledge 
o f th e  w orld  is  g ra d u a lly  co n s tru c te d , e ith e r  from  the m a n ip u la tio n s , 
o r  a c t io n s , the  c h i ld  perform s upon the concrete a t t r ib u te s  o f  o b je c ts ,  
o r  from  th e  a c t io n s  them selves, These a c t io n s  d i f f e r e n t ia t e  from a 
l im ite d  re p e r to ire  o f  con ge n ita l r e f le x e s , and th e  c h i ld  uses d is c u rs iv e  
th ou gh t forms to  rep re se n t h is  knowledge o f  th e  o b je c tiv e  w orld .
E a rly  in v e s t ig a to rs  concerned w ith  th e  n a tu re -n u rtu re  is su e , and 
w ork ing  w ith  salamanders and ch icks among o th e r an im a ls , found th a t  in  
some cases the  growth o f  acts was indeed a prog ress ive  development o f  
re fle x e s  whereas in  o th e rs , be fo re  any re fle x e s  appear, th e re  is  autonomous 
movement in  many m uscles. The im p ort o f  th e  p o ss ib le  d is t in c t io n  between 
two components w ith in  the m o t i l i t y  system has no t been pursued by 
psych o lo g is ts  d e a lin g  w ith  thn e v o lu tio n  o f  general c o g n it iv e  competence.
No c o n s id e ra tio n  has been g iven to  the n o n - re f1 exogenous component o f  the 
m o t i l i t y  system as the p o s s ib le  source o f  a form  o f  knowing which does not 
c o in c id e  w ith  th e  Genevan fin d in g s .
However, th e  o r ig in s  o f  s u b je c tiv e  as opposed to  o b je c t iv e  though t 
have re ce ive d  c lose  s c ru t in y  from  th in k e rs  o u ts id e  psychology. In  p a r t ic u la r ,  
Susanne Langer has been concerned w ith  the  b io lo g ic a l foun da tion s  o f 
a e s th e t ic s ;  she proposes th a t  th e  p h y s io lo g ic a l rhythms o f th e  human be ing  
are synonymous w ith  forms o f  fe e l in g .  In  o th e r w ords, th e  rhythms in h e re n t 
in  th e  autonomous component o f  th e  m oto r system are the  pro to type s  o f  g ra p h ic  
fo rms and a l l  a r t  i s  a sym bo lic  tra n s fo rm a tio n  o f  these . The fo rm s, l i k e  
th e  c o g n it iv e  ca te g o rie s  s tu d ie d  by P ia g e t, are  u n ive rsa l and th e re fo re  
r e la t iv e ly  fre e  o f s o c io -c u ltu ra l in flu e n c e s , a t  le a s t  in  th e  young c h i ld .
( I l l )
However-, u n lik e  s c ie n t i f i c  know ing, a e s th e tic  competence *s  presented 
by means o f n o n -d iscu rs ive  or p re s e n ta t io n a l though t fo rm s.
Among those who have s tu d ie d  th e  s u b je c tiv e  and o b je c tiv e  aspects 
o f th e  c h i ld 's  competence th e re  is  disagreem ent reg a n ^n g  the 
r e la t io n s h ip  between them. On the  one hand is  the  c la im  th a t changes 
re la te d  to  d is c u rs iv e  though t have been m istaken f o r  u n iv e rs a l s h i f t s  
which in flu e n c e  a l l  psych o lo g ica l developm ent. On the o th e r  is  the 
su p p o s itio n  th a t  in  n e ith e r  case is  the  development autonomous; 
w h ile  a e s th e tic  development may have 'independent ro o ts ,  i t  is  s u b je c t,  
a t  le a s t  in  th e  e a r ly  y e a rs , to  th e  same re o rg a n is a tio n s  o f  c o g n it iv e  
s tru c tu re  th a t  u n d e r lie  d is c u rs iv e  th ou gh t.
In  th is  d is s e r ta t io n  a th e o re t ic a l a n a ly s is  o f  one aspect o f  ge n e tic  
ep lstem o logy is  undertaken. T h is  is  the concept o f  a m o t i l i t y  system 
which has two d i s t i n c t  components : th a t I s ,  an autonomous and a 
re flexogenous component. They a re  c a lle d  th e  p rim ary  m o t i l i t y  system
and th e  secondary m o t i l i t y  system r e s p e c t iv e ly .  The f i r s t  Is  re la te d  to  
th e  a c q u ls i i fo n  o f  conceptual s tru c tu re s  fo r  de a lin g  w ith  events no t g iven 
to  p e rc e p tio n , the  second to  th e  a c q u is it io n  o f  th e  p h ys ica l and lo g ic o -  
m athem atlca l p o la r i t ie s  o f  knowing. The concre te  m a n ife s ta tio n s  o f  the 
f i r s t  are n o n -d iscu rs ive  symbols and o f  th e  second d is c u rs iv e  thought
The easel p a in tin g s  o f  boys and g i r l s  a t th re e , fo u r  and f iv e  years 
o f  age were analysed. Thus a be hav iou ra l item  in v o lv in g  maximum gross 
motor movement was ob ta in ed . The p r in c ip a l aim was tw o - fo ld  : f i r s t ,  to  
exp lo re  a t a ve ry  s im p le le v e l th e  v a l i d i t y  o f  th e  concept o f  a m o t i l i t y  
system which has two d i s t in c t  components. The n o n -d iscu rs ive  symbols 
which d e r iv e  from  th e  b io rhythm s o f  th e  p rim ary  m o t i l i t y  system, anti
( iv )
which are presented in  an a e s th e tic  com p os ition , were se le c te d  f o r  th is  
purpose. Secondly, to  ga in  some in d ic a t io n  o f  whether the  re o rg a n is a tio n  
o f  c o g n it iv e  s tru c tu re  w h ich , acco rd ing  to  g e n e tic  ep istem ology occurs 
between f iv e  to  seven years o f age, cou ld  a lso  a f fe c t  a e s th e tic  
development.
CHAPTER 1
INTRODUCTION
1.1 General
The development o f  a e s th e tic  s e n s i t iv i t y  in  th e  preschool c h i ld  
in vo lve s  the a c q u is it io n  o f  conceptual s tru c tu re s  f o r  d e a lin g  w ith  events 
no t "g ive n " to  p e rce p tio n ; th a t i s ,  w ith  th e  physiognomic o r  dynamic 
q u a l i t ie s  as opposed to  th e  o b je c t iv e  a t t r ib u te s  o f  o b je c ts . Arnheim 
(1957; 1969) has argued co g e n tly  th a t the fo rm er are as much p a r t o f  an o b je c t 
as i t s  shape o r  c o lo u r ,  and has la b e lle d  them percep tua l concepts.
However, the exp ress ion  o f  human fe e l in g  by a non-human o b je c t ,  which may 
be analysed w ith o u t sp a tio -te m p o ra l re la t io n s ,  presents a paradox and 
p sych o lo g is ts  g e n e ra lly ,  i f  n o t a e s th e t ic ia n s , accept th a t  physiognomic 
p ro p e rtie s  are s u b je c tiv e  in  n a tu re . S ince they are  no t r e a d i ly  amenable 
to  experim en ta l m a n ip u la tio n , th ey  have no t become p a r t  o f  the contemporary 
n o tio n  o f  general c o g n it iv e  competence; in s te a d  t h is  is  de fin e d  s o le ly  in  
te rms o f  the c h i ld 's  knowledge about th e  w o r ld  which is  s to re d  as schemes and 
o p e ra tio n s , and lo g ic a l ly  de scrib ed in  terms o f  groups and g ro up ings. The 
fo rm al p r in c ip le s  wnich d e scrib e  the  r e la t io n  between th e  spa tio -te m p ora l 
aspects o f  experience and those beyond the  scope o f  these are a lso  absent. 
However, a competence model should c o n s t i tu te  an adequate a b s tra c t 
re p re se n ta tio n  o f  a l l  th a t  a c h i ld  knows, o r  cou ld do in  an id e a l . 
environm ent; thus more than the  c u r re n t f in d in g s  o f  Genevan psychology 
reg a rd in g  lo g ic a l th ou gh t need to  be w r i t t e n  in to  i t .  The p o in t has 
been made th a t  " o f  paramount Im portance is  a very la rg e  and il l-b o u n d e d  
category  which p e rta in s  to  th e  c h i ld 's  s to re d  in fo rm a tio n  about s e l f  as 
w e ll as in fo m a t io n  o f  a somewhat more nebulous and n o n -s p e c if ic  k in d . . . "  
(F la v e ll and W o h lw lll,  1969 , p .75).
The Genevan th e o ry  o f  competence is  c ry s ta l l is e d  in  ge ne tic  
F.;ilsteinology, T h is  p a in s ta k in g ly  tra ce s  th e  course o f  r a t io n a l thought
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from  a l im ite d  re p e r to ire  o f  r e f le x  behav iou r in  in fa n c y  to  the  a b i l i t y  
in  adolescence to  r e f le c t,  on th pu gh t I t s e l f .  However, t h is  psychogenetic 
a n a lys is  does no t ta ke  in to  account the e f fe c ts  o f  seve ra l im p o rta n t re f le x  
system s, in  p a r t ic u la r  th e  con g e n ita l a f fe c t  ( "a tta ch m e n t") and a n t i -  
g r a v it y  re f le x e s . P ia g e t (1936) has a lso  neg lected  th e  e f fe c t  o f  h is  own 
presence on the behav iou r o f  h is  th re e  c h ild re n  in  h is  fo rm u la tio n  o f  the 
o r ig in s  o f  in te l l ig e n c e .  Thus the  profound d is t in c t io n  between a symbol 
which is  th e  tra n s fo rm a tio n  o f  a s o c ia l s ig n a l th a t  ensures p ro x im ity  
between c a r e g iv e r - in fa n t as w e ll as j o i n t  a t te n t io n  to  an o b je c t th a t 
s lo w ly  acqu ires conven tiona l re fe re nce  d u rin g  e a r ly  c h ild h o o d , and one 
generated by the  b a s ic  fu n c t io n in g  o f  human ph ys io logy has been m issed. 
N eve rthe le ss , d is c u rs iv e  symbolism ^ s  th e  o n ly  v a l id  ins tru m e n t fo r  
p r a c t ic a l communication and s c ie n t i f i c  knowledge; i t  i s  probably 
in e v ita b le  th e re fo re , th a t  th e  c e n tra l ro le  o f  n o n -d iscu rs ive  o r  p re se n ta tio n a l 
symbolism (1942; 1953) in  th e  e v o lu tio n  and c o n c e p tu a lis a tio n  
o f  human sen tien ce is  n o t acknowledged. These c r i t i c a l  om issions urge 
amendments to  th e  P ia g e tia n  con cep tion  o f  o b je c t iv i t y  and shed some l ig h t  
on th e  sources o f  s u b je c tiv e  know ing, as w e ll as th e  in t r ic a t e  l in k  between 
in te r - s u b je c t iv i t y  and the m orphology o f  these.
th e  young c h i ld 's  s u b je c tiv e  know ing, w ith  which he in fu s e s  a 
perce ived o b je c t o r  e ve n t, is  no t governed by h is  p e rcep tion  o f  o b je c ts ,  
no r by any mode o f  a b s tra c t io n  o r  feedback from  them. I t  a r ise s  i n i t i a l l y  
fro m , and d i f f e r e n t ia te s  w i th in ,  th e  marks he makes in  some exp ress ive  
medium. These g ra p h ic  elements are  the  r e s u lt  o f  the spontaneous 
fu n c t io n in g  u f  the p rim ary  m o t i l i t y  system which generates the fundamental 
b io lo g ic a l rhythm s, such as p a tte rn s  o f  r e s t  and a c t iv i t y .  Langer (1942; 1953) 
equates th is  rhy th m ic  a c t iv i t y  w ith  forms o f  fe e l in g ,  presumably because 
they mark d isce rn a h le  changes o f  s ta te ,  and o fte n  comments on t h e i r  u n ive rsa l
appearance and appeal. These "e q u iva le n t fo rm s" (Arnheim , 1957) were a lso  
found by K e llogg (1968) in  her ex te n s ive  a n a lys is  o f  th e  forms and fo rm al elements 
in  more than one m i l l io n  examples o f preschool c h i ld  a r t .  Thus a e s th e tic s  
has sources o f  i t s  own; I t  is  n o t a by -p ro du c t o f  psychosexual developm ent, 
o r  o f  em otional s ta te s  o r ,  in  f a c t ,  o f  an y th in g  o f  th is  na tu re . This means 
s im p ly  th a t  the young c h i ld 's  com positions are no t th e  symptomatic 
e xp ress ion  o f  unpleasant p sych o lo g ica l events w ith  which he is  unab le to
In  a m ature work o f  a r t  th e  a e s th e tic  form  conveys the c re a to r 's  
unuerstanding o f  s e n t ie n t l i f e ,  though he h im s e lf may never W 'e  experienced 
the fe e lin g s  he has con cep tu a lised . The a e s th e tic  fo rm  Is  n o t de rive d  
from  a f fe c t s ,  no r Is  I t  In tended to  evoke them; b u t i t  does r e f le c t  what 
the maker knows about them. In  s h o r t ,  an a e s th e tic  com position does not 
c o n s t i tu te  a gu ide to  though ts  o r  fe e lin g s  from  any source o th e r than the 
a e s th e tic  fo rm  i t s e l f .  A t th e  preschool le v e l i t  conveys l i t t l e  more than 
th e  c h i ld 's  f a m i l i a r i t y  w ith  tn e  exp ress ive  medium he is  using s ince  
a e s th e tic  development occurs p a r t i a l l y  w i th in  th e  medium i t s e l f .  Only 
when research has advanced s u f f ic ie n t ly  to  e s ta b lis h  norms in  th is  regard 
can c h i ld  a r t  be used f o r  d ia g n o s tic  purposes. The f i r s t  s te p , however, is  
to  de te rm ine the o r ig in s  o f a e s th e tic  s e n s i t i v i t y .
This view  is  a de pa rtu re  from  the po pu la r concep tion  o f  c h i ld  a r t .
For one th in g ,  I t  cha llenges th e  common assumption th a t  c h i ld  and a d u lt 
com positions have l i t t l e ,  i f  a n y th in g , in  common; in  g e n e ra l, o n ly  a d u lt 
work Is  recogniswd as f in e  a r t ,  c h i ld  a r t  be ing seen as p la y , o r  perhaps, 
as promise o f  fu tu re  a r t i s t i c  a b i l i t y .  C '. i ts k e l l  (1958) enumerates several 
e lements o f  des ign . A l l  o f  th e se , except those th a t re q u ire  te c h n ic a l 
s o p h is t ic a t io n ,  appear e a r ly  in  c h i ld  a r t  (1968 ). Thus t h e ’forms o f  a r t ,
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c h i ld  and a d u lt ,  are u n iv e rs a l, due n e t to  a c o l le c t iv e  unconscious, bu t 
to  the r e la t iv e  im m u ta b ility  o f  th e  rhy lhn ric  fu n c t io n in g  o f  th e  In fo rm a tio n  
be a ring  biosystem s by d i f f e r e n t  s o c ia l and c u ltu r a l p ra c tic e s . In  o th e r 
w ords, the process o f e a r ly  a e s th e tic  development is  the  search fo r  form 
in  a chosen medium th a t  is  s t r u c t u r a l ly  e q u iv a le n t to  the  rhy th m ic  
m a n ife s ta tio n s  o f  human b io lo g y . The c h i ld  does no t a ttem p t to  copy 
r e a l i t y ;  n o r , under normal c ircum stances, does he draw what he knows.
His drawing Is  e m p h a tica lly  no t an index o f h is  concept o f  th e  o b je c t 
(Goodenovcih, 1926; H a r r is ,  1963). R ather h is  ta sk  is  to  in v e n t s t r u c tu r a l ly  
adequate forms and these are na n -d iscu rs ive .' th a t i s ,  th e  c h i ld  p re sen ts  h is  
understanding o f  v i t a l  l i f e .  The forms the  c h i ld  uses in  drawing are no t 
prov ided by any o b je c t ;  th ey  are crea ted by him In  terms o f  h is  fundamental 
b io lo r jic a l c o n s t i tu t io n .  However, th ey  appear to  be s u b je c t,  a t  about seven 
yea rs  o f  age, to  th e  same re o rg a n isa tio n s  o f  c o a n it iv e  s tru c tu re  th a t 
u n d e r lie s  d is c u rs iv e  th ou gh t.
1 .2 . The M o t i l i t y  System and H on-D lscurs ive Th in k in g
The in v e s t ig a t io n s  o f  th e  Genevan psych o lo g is ts  suggest th a t  the 
c h i ld 's  o b je c tiv e  knowledge o f the w orld  is  g ra d u a lly  co n s tru c te d , e ith e r  
from  the ac tio n s  he perform s on o b je c ts  (p h ys ica l a b s tra c t io n  o r  feedback) 
o r  from  th e  a c t io n s  themselves (fo rm a l a b s tra c t io n  o r  feedback). P iage t 
assumes a developm ental c o n t in u ity  between r e f le x  and la te r  n o n - re fle x  
be h a v io r sequences. For example, v o lu n ta ry  prehension is  seen as d e r iv in g  
from  "a p r im it iv e  s u b -c o r t ic a l ly  re g u la te d  grasp ing  r e f le x  v ia  the 
mechanisms o f "g e n e ra lis e d " and " re c ip ro c a l"  a s s im ila t io n  (1936 ). This is  in  
d is re g a rd  o f the fa c t  th a t  r e f le x  behav iou r is ,b y  d e f in i t io n ,  s tim u lu s  bound', 
hov:, th e re fo re , does i t  acq u ire  I n te n t io n a l i t y  ? However, 1 f  the 
im p lic a t io n  is  In s tea d  th a t  the r e f le x  apparatus {p lu s  o th e r c o n tr o l l in g  and 
in h ib i t in g  neura l /rechanisms) is  ch a n n e llin g  "d r iv e  o r  automatism" (W e iss,1941)
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In to  a d ap tive  b ehav iou r p a tte rn s , i t  is  n o n - re f le x iv e  be ha v io r th a t  is  
th e  developmental p re cu rso r o f  in te n t io n a l v o lu n ta ry  a c t io n , w herein 
th e  a p p re c ia tio n  o f  means-ends r e la t io n s h ip s  p la y  a c e n tra l r o le .  That 
i s ,  m otor development is  e s s e n t ia l ly  an ou tg row th  o f  n o n - re fle x  ra th e r  than 
r e f le x  a c t iv i t y  (C o n n o lly , 1973). A c r u c ia l issue in  P ia g e t's  (1936) an a lys is  
o f  th e  ro o ts  o f  in te l l ig e n c e ,  and in  many subsequent w orks, is  th e  fa i lu r e  
t o  g ive  th e  term  "a c t"  d e f in i t i v e  meaning.
N eve rthe le ss , e a r ly  in v e s t ig a to rs  concerned w ith  th e  n a tu re - 
n u rtu re  dichotom y, and w ork ing  w ith  salamanders (e .g . C o g h il l ,  1929) and ch icks 
(e .g . Hamburger and Ba laban, 1963) among o th e rs , d id  f in d  th a t  in  some cases 
th e  growth o f acts was indeed a p ro g ress ive  development o f  re fle x e s  whereas in  
o th e rs , be fo re  any re fle x e s  appear, th e re  is  autonomous movement in  mary m uscles. 
Hamburger's (1963; 1968) ob se rva tion s  and experim ents dem onstrated the 
ex is te n ce  o f two behav iou r components th a t  cou ld  be d isso c ia te d  from  each 
o th e r on th e  ba s is  o f  behav iou r c h a ra c te r is t ic s .
B eginning w ith  the s tage a t which th e  f i r s t  neuromuscular 
connections are e s ta b lish e d  and c o n tin u in g  th rough the 
g re a te r  p a r t o f  the  In cu b a tio n  p e r io d , th e re  e x is ts  
a motor a c t io n  system [p rim a ry  m o t i l i t y  system]
Independently o f  th is  system , th e re  develops the re f le x
apparatus [secondary m o t i l i t y  system ] which begins to
a t ta in  fu n c t io n a l m a tu r ity  3-4 days a f t e r  th e  onset o f
spontaneous m o t i l i t y  . . .  we assume th a t  these two
components are  represen ted by d i f f e r e n t  in tra c e n tra l
neura l mechanisms . . .  when the  r e f le x  system is
s t r u c t u r a l ly  com ple ted, i t  does not 'ta k e  o v e r1 o r
' in c o rp o ra te ' the  m otor a c t io n  system in  th e  sense
th a t  the  l a t t e r  loses i t s  id e n t i t y  as an op e ra tion a l
u n i t .  The m otor a c t io n  system has i t s  own p ro g ress ive
d i f f e r e n t ia t io n  and probab ly  p e rs is ts  th roughout l i f e ,
as suggested by C o g h il l ,  Tracy and o th e rs . (Hamburger, 1963,p p .351-352)
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A lthough th e re  is  some in fo rm a tio n  on s tim u la te d  movements in  th e  human 
in fa n t  ( l i p s i t t ,  1963) th e re  is  l i t t l e ,  i f  any d i r e c t  data on i t s  spontaneous 
m o t i l i t y .  The ex is te n ce  o f  n o n - re f le v m o t i l i t y  can be dem onstrated o n ly  
i f  th e re  is  a s u f f ic ie n t  tim e  in te r v a l between th e  onset o f  such m o t i l i t y  
and s e n s ib i l i t y  and i f  i t  can be shown th a t ,  once s e n s ib i l i t y  is  p re se n t, 
i t  does n o t in flu e n c e  th e  spontaneous m o t i l i t y .  In  th e  human, however, 
re fle x e s  appear to  op e ra te  from  th e  very  be g inn ing  o f  m o t i l i t y  and the 
f i r s t  spontaneous movements th a t  have been recorded occurred in  la te r  
s ta g e s , o r  s im u lta n e o u s ly  w ith  re fle x e s  (Hooker, 1952).
The severe c o n s tra in ts  o f  t r a d i t io n a l  m ethodologies on th e  e x p lo ra t io n  
o f  le a rn in g  phenomena are  d is t r e s s in g ly  obv ious. I t  is  no t even c le a r  th a t 
th e  te rm  le a rn in g  is  always a p p lic a b le , fo r  example to  th e  in fa n t ,  in  any non­
t r i v i a l  sense ( B i r r e r ,  in  p re ss ). However, a d i f f e r e n t  approach based on the 
concept o f  s ta te  and the consequent re g u la t io n  o f  a t te n t io n  suggests new 
p o s s ib i l i t i e s ,  and sug ge s tive  evidence o f  a prim ary m o t i l i t y  system in  the  human 
comes from  rece n t s tu d ie s  on s u -p -w a k in g . These da ta in d ic a te  the  e x is te n ce  o f 
an u lt ra d ia n  cyc le  which is  no t s p e c i f ic a l ly  re la te d  to  s le e p , b u t c o n s t itu te s  
in s te a d  a b a s ic  p h y s io lo g ic a l r h y tb m ic ity  (S teraan and Hoppenbrowers, 1971) 
K le itm an (1963) terms th is  the b a s ic  r e s t - a c t iv i t y  cyc le  (BRAG). The BRAC 
is  the fundamental aspect o f  p h ys io lo g y , bo th fu n c t io n a lly  and in  te rn s  o f  the 
s t r u c tu r a l e v o lu tio n  o f  th e  c e n tra l nervous system (CNS). I t  is  c le a r ly  de te c ted  
in  the in fa n t  c o n tin u o u s ly  th roughout the day and n ig h t and i t  has a d i f f e r e n t ia l  
development to  s leep-w aking  s ta te s . In  o rd e r to  de term ine th e  p h y s io lo g ic a l 
o r ig in s  o f  s lee p s ta te s ,  Sterman and Hoppenbrouwers (1971) undertook an 
ex te n s ive  in  u te ro  s tudy o f be ha v io r in  the human fe tu s . They proceeded 
on the  ba s is  th a t the  BMC cou ld be s tu d ie d  by re fe re n ce  to  m o t i l i t y  p a tte rn s  
in  th e  fe tu s .
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Fe ta l a c t iv i t y  was recorded in  e ig h t normal pregnant women 21-28 
yea rs  o f  age whose s leep and waking p a tte rn s  were measured acco rd ing  to  a 
b leep S coring Manual (R echtscha ffen  and K a les ,1968). Q u a n tita t iv e  a n a lys is  
o f  th e  da ta across s u b je c ts  as a fu n c tio n  o f  g e s ta tio n a l stages d isc lo se d  
two s ig n i f ic a n t  p e r io d ic i t ie s  which were e s s e n t ia l ly  the same a t a l l  g e s ta tio n a l 
ages. One was r e la t iv e ly  s h o r t ,  rang ing  from  30-50 m in u tes , and th e  second 
lo n g e r, rang ing  from  80-110 m inutes. A t te rm  th e  in fa n ts  d isp laye d  
REM s ta te  cyc les  which were v i r t u a l l y  Id e n t ic a l to  the fa s te r  c y c le .
S ince th is  cy c le  was observed as e a r ly  as 21 weeks g e s ta tio n  age and 
th e  ex is te n ce  o f  fu n c t io n a l s leep and waking s ta te s  a t t h is  and even 
la t e r  p o in ts  in  fe ta l  development is  most u n l ik e ly ,  a d i f f e r e n t ia t io n  o f  
th e  r e s t - a c t iv i t y  and s leep-w aking  cyc les  Is  in d ic a te d  in  ontogeny.
Furtherm ore , developm ental changes observed in  sample EEG tra c in g s  
taken from  b i r t h  to  two years o f  age in  th e  same in fa n t  d u rin g  REM and 
q u ie sce n t s ta te s  suggests th a t  very  l i t t l e  change occurs in  the po lyg ra p h ic  
p a tte rn  o f  th e  KFM s ta te  d u rin g  development. C onversely, then.' is  a 
d ra m a tic  developmental change in  th e  q u iesce n t s ta te  h e ra ld in g  the  
emergence o f  an e s s e n t ia l ly  a d u lt  q u ie t  s leep mechanism, which co n tra s ts  
w ith  the  presence o f  th e  REM s ta te  even p r io r  to  b i r t h .  I f  th is  s ta te  
is  s p e c i f ic a l ly  roo ted  in  the ph ys io lo gy  o f  s leep any in flu e n ce s  which 
a l t e r  s lee p should a ls o  a f fe c t  i t s  temporal m a n ife s ta tio n . However, th is  
was no t th e  case, le n d in g  sup po rt to  K le itm a n 's  (1963) con te n tio n  th a t  REM 
is  th e  m a n ife s ta tio n  o f  a more fundamental p h y s io lo g ic a l rhythm.
The s low e r o f  th e  two cyc les  de te c ted  in  f e ta l  a c t iv i t y  wes no t 
m a n ife s t in  th e  newborn. This suggested to  th e  in v e s t ig a to rs  th a t  i t s  
o r ig in  res id e d  w ith in  th e  In t r a u te r in e  environm ent and im p lic a te d  the  
m other as a p o ss ib le  p h y s io lo g ic a l source. A comparison o f fe ta l
a c t iv i t y  da ta w ith  s im u ltan eo us ly  recorded m aternal s leep ph ys io logy 
prov ided some evidence th a t  the s low e r m o t i l i t y  c y c le  is  re la te d  to  the 
REM cyc le  o f  the m other (S tem ian, 1972).
In  S tem an 's  own w ords, the 'd is s o c ia t io n  o f  the  REM s ta te  from  
th e  process o f s leep is  an im p o rta n t de pa rtu re  from  c u r re n t in te r p r e ta t io n s , . . 1 
(Sterm an, 1972, p .177). He ad m its , to o , th a t  th e  fu n c t io n a l s ig n if ic a n c e  
o f  the cy c le  is  u n c le a r. I t  has been suggested th a t  i t  p rov ides a framework 
f o r  the development o f  o th e r  im p o rta n t p h y s io lo g ic a l p e r io d ic i t ie s ,  such as 
s leep-w aking  and feed ing  (K le itm a n , 1967). I t  may a ls o  p ro v id e  a b a s is  fo r  
th e  o rg a n is a tio n  o f  c o g n it iv e  fu n c tio n s  d u rin g  bo th w akefulness and sleep 
(Sterman and Hoppenbrouwers, 1971). C la r i f ic a t io n  o f  th is  te n ta t iv e  
assum ption depends upon an e la b o ra tio n  o f  th e  r e la t io n s h ip  between the  REM 
s ta te  and th e  saccadic system ( B i r r e r ,  in  p re s s ). The saccade is  the 
i n t r i n s i c  in fo rm a tio n a l u n i t  o f  v is io n .
The e x ten s ive  contemporary research on v is u a l p e rce p tio n  and 
a t te n t io n  has s h if te d  the focus o f  c o g n it iv e  development from  the le a rn in g  
to  the a tte n d in g  process (e .g . M cC a ll, 1971). This opens the  way to  a ra d ica l 
change in  our view o f  in fa n t  le a rn in g . F i r s t  th e  v is u a l system develops 
very e a r ly  p ro v id in g  th e  in fa n t  w ith  some measure o f  c o n tro l over 
pe rcep tua l in p u t.  e" ' “ )n d ly , th is  e a r ly  fu n c t io n a l m a tu r ity  o f  the  v is u a l 
motor system perm o lu n ta ry  c o n tro l o f  gaze and th is  u n iqu e ly
q u a l i f ie s  gaze beht. vo r the  re g u la t io n  o f  p r e - l in g u is t ic  so c ia l 
c o n ta c t. In te r e s t in g ly ,  research on the  d iffe re n c e s  between those people 
who break gaze to  th e  l e f t  and to  the  r ig h t  lends sup po rt to  th e  concept 
o f  two kinds o f  th in k in g . L e f t - s h lf te r s  appear to  have dominant r ig h t  
hem ispheres, and to  be in te re s te d  in  m usic and th e  a r ts ;  r ig h t  s h if t e r s  
appear to  be le ft-h en n 'sph ere  dom inant and engage more in  verb a l ra t io n a l
th in k in g . This suggests th a t  non-ve rba l processes are lo c a lis e d  in  the 
r ig h t  hand h a l f  o f  th e  b ra in  (A rq y le , 1975). T h ir d ly ,  th e  presence o f 
saccad ic  movements in  th e  newborn suggests th a t  in  'human psych o lo g ica l 
development the  fu n c tio n s  o f in s p e c tin g  d e ta il  s tru c tu re  a t designated 
p laces in  surround ings develop in s id e  an a lrea dy  e s ta b lish e d  prim ary 
c o n te x t o f  space fo r  o r ie n ta t io n s ,  a space th a t  is  cen tred  on th e  body 
w ith  c o -o rd in a te s  th a t  r e fe r  to  body symmetry' (T re va rth e n , in  p re s s ).
Space is  c o n tin u o u s ly  e la bo ra te d  w ith in  these co -o rd in a te s  u n t i l  the 
second re o rg a n is a tio n  o f  c o g n it iv e  s tru c tu re  a t  ap p rox im a te ly  seven years
No a t te n t io n  has been g iven by p sych o lo g is ts  d e a lin g  w ith  general 
c o g n it iv e  competence to  p u re ly  p h y s io lo g ic a l fu n c t io n in g  as the p o ss ib le  
source o f  a form o f  knowing which does no t c o in c id e  w ith  the Genevan 
f in d in g s . For many, th e  r e f le x  i t s e l f  i s  o f  scant p sych o lo g ica l in te r e s t .  
Yet i t  is  l i k e l y  th a t spontaneous, s e lf-g e n e ra te d  m o t i l i t y  is  the m ajor 
issue in  the e a r ly  development o f  b e ha v iou r. 'The fa c t  o f  spo n ta n e ity  
in tro d u ce s  a tremendous c o n tr ib u t io n  from  the system i t s e l f  in to  i t s  
b e h a v io r . . .  besides th e  be a t o f  th e  h e a r t, th e re  is  reason to  b e lie v e  
in  sp o n ta n e ity  as the bas is  f o r  many forms o f  p e r is t a ls is ,  o f  swimming, 
f l y in g ,  b re a th in g  and perhaps even the elem entary rhythm o f  w a lk in g ' 
(B u llo c k , 1961, p .103). F u r th e r , th e re  is  s o l id  evidence (e .g . Basm ajian, 
1963; 1967; 1972; B u dzy iisk i, Stoyva and A d le r ,  1970) th a t  s p o n ta n e ity , 
d e fin e d  as 'th e  d e te rm in a tio n  by in te rn a l fa c to rs  o f when the alarm  s h a ll 
r in g  to  a steady a p p l ic a t io n  o f  energy o r  accum ulation o f  som ething1 
(B u llo c k , 1961, p .51) may re s o lv e  many o f th e  problems o f  s u b je c tiv e  
knuwi ng.
S u b je c tive  th in k in g  has re ce ive d  i t s  c lo s e s t s c ru t in y  from  scho la rs  
o u ts id e  psychology. In  p a r t ic u la r ,  Susanne Longer (1942; 1953; 1967;1972)
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has been concerned w ith  the b io lo g ic a l fo un d a tio n  o f  a e s th e tic s ; she 
proposes th a t  th e  rhythms in h e re n t in  the  prim ary  m o t i l i t y  system are 
th e  pro to type s  o f  v is u a l concep ts , s in ce  bo th m a n ife s t th e  same lo g ic a l 
fo rm , and th a t  a l l  a r t  i s  b u t a tra n s fo rm a tio n  o f  these . An e m p ir ica l 
in v e s t ig a t io n  by Kennedy (1975) o f  l in e  d e p ic t io n , which appears to  be 
synonymous w ith  the c h i ld 's  f i r s t  spontaneous p i c t o r ia l s , and which is  
th e re fo re  more s o p h is tic a te d  than the e a r ly  g ra ph ic  fo rm s, lends some 
sup po rt to  La ng er's  c o n te n tio n . Kennedy attem pted to  de term ine whether 
th e re  was a common b a s is  to  o u t l in e  d e p ic tio n s  from  d i f f e r e n t  e a r ly  
is o la te d  c u ltu re s  In  the  a n tip o d a l reg io ns  o f  the g lobe . He surveyed 
monographs showing rock  a r t  from  e ig h t reg io ns  and concluded th a t  l in e  
d e p ic tio n  o f depth change and s la n t  change is  a pe rcep tua l phenomenon 
th a t  a r is e s  w ith o u t t r a in in g ,  and th a t  l in e  drawings ac t d i r e c t ly  on 
p e rcep tua l depth an a lyse rs . Accord ing to  him , l in e  d e p ic tio n  is  a 
fu n c tio n  d isco ve red , ra th e r  than In ve n te d , by e a r ly  man. ' I t  Is  a 
c u ltu r a l t o o l ,  b u t u n lik e  language, i t s  u n its  are no t r e fe re n t ia l by 
con ven tion a l agreement. I t  Is  deep ly roo ted  in  "a b s t ra c t"  p h y s io lo g ic a l 
s tru c tu re s , n o t p u re ly  v is u a l ones . . . 1 (p ,5 2 5 ).
Thus g ra p h ic  fo rm s , as w e ll as e a r ly  p ic to r ia ls  a re , l i k e  the 
fo rm al ca te g o rie s  o f  th o u g h t, u n iv e rs a l.  They are th e re fo re  an In te g ra l 
aspect o f  the  c h i ld 's  conceptual competence. T h e ir  re c o g n it io n  extends 
g e n e tic  ep is tem o logy beyond the ontogeny o f s c ie n t i f i c  and log ico ina them atica l 
knowing to  th e  knowing and co n c e p tu a lis a tio n  o f  human s e n s ib i l i t y .  In 
f i n e .  I t  In trod uce s  a sccond m ajor ca teg ory  o f  symbolism in to  th e  concept 
o f  competence; th a t  o f  p re s e n ta t io n a l as opposed to  d is c u rs iv e  symbolism.
There can b -1 no doubt th a t  P ia ge t and h is  c o lla b o ra to rs  have gone a 
lon g way towards i l lu m in a t in g  the o b je c t iv e  aspects o f  man's experience 
which are  formed In  th e  course o f  h is  a c t io n  in  r e la t io n  to  th e  phys ica l 
environm ent. In  essence, however o b je c t iv e  knowing is  p u b lic  knowing and
and c o n c e p tu a lly , a t  le a s t ,  I t s  c lose  t ie s  w ith  in te r - s u b je c t iv i t y  are 
q u ite  obv ious. N eve rthe le ss , th e re  is  no acknowledgement o f  t h is  fa c t  
in  th e  fo rm u la tio n  o f  th e  e a r ly  beginnings o f in te l l ig e n c e  (1936 ). The 
re la t io n s h ip  o f  o b je c t iv i t y  and s u b je c t iv i t y  is  more obscure and 
con s ide ra b le  th e o re t ic a l re fin e m e n t, as w e ll as experim ental d a ta , is  
needed to  c la r i f y  th e  problem . P ia ge t has no t been concerned w ith  
conceptual systems which deal w ith  events no t "g ive n " to  pe rce p tio n  d e s p ite  
th e  fa c t  th a t  shape, hue and a b so lu te  s iz e  are no t the aspects o f  a 
c o n fig u ra tio n  most l i k e l y  to  be n o tic e d  f i r s t .  These a t t r ib u te s  ach ieve 
psych o lo g ica l meaning o n ly  a f te r  s e n s i t iv i t y  to  general dynamic p ro p e rtie s  
has dominated experience (La sh ley , quoted A d ria n , 1947,p .8 5 ). Progress in  
g e n e tic  ep istem ology c a l ls  f o r  a v a l id  c o n c e p tu a lis a tio n  o f th e  p rim ary  and 
secondary m o t i l i t y  system. R eflex  and n o n - re fle x  beha v iou r are th o rou gh ly  
confused in  ge n e tic  ep istem ology and th e re  are many tim es when Genevan 
w r it in g s  f lo u n d e r ho pe less ly  in  d e s c r ip t iv e  and exp lan a to ry  chaos (e .g . 
P ia ge t and In h e ld e r , 1956).
A t p re sen t i t  is  s im p ly  no t known what ro le  re fle x e s  p la y  in  
v o l i t io n a l  a c ts :
I t  i s  easy to  f in d  s te re o type d  aspects o r  phases o f  
movements, b u t such inva ria n ce s  do no t n e ce ssa rily  
r e f le c t  an id e n t i f i c a t io n  w ith  r e f le x e s , even though 
th ey  may have much in  common w ith  them. The coincidence 
o f  v o l i t io n a l  movement in va ria n ce s  w ith  r e f le x  pa tte rn s  
may be a t t r a c t iv e  and s u g g e s tive , bu t i t  i s  neverthe less 
co in c id e n ce , tran s fo rm ab le  in to  p ro o f o f  the hypothes is  
o n ly  by the e le c tro p h y s io lo g ic a l dem onstra tion th a t the 
same c e l ls  f i r e  in  the same way to  a c t iv a te  the  muscles 
on r e f le x  a c t iv a t io n  as on v o l i t io n a l  a c t iv a t io n .
(Easton, 1972, p .596).
And th is  comes from  an e n th u s ia s t ic  proponent o f  re fle x e s  as the  p r in c ip a l 
components o f  v o l i t io n a l  behaviour.
S im i la r ly ,  l i t t l e  can be s a id  y e t  in  regard  to  a prim ary m o t i l i t y
system. On the ba s is  o f  contemporary work on b io -rh y thm s such a system 
appears to  be ch a ra c te rise d  by a t  le a s t  th re e  fe a tu re s  : f i r s t ,  in t r i n s i c  
au tom atic  rhythm ; seco nd ly , b in a ry  s ta te  ( o n - o f f ) ,  and t h i r d ly ,  change 
in  p e r io d ic i t y  w ith  development. The g re a te s t advantage th is  approach 
o f fe r s  th e  g e n e tic  e p is te m o lo g is t is  a new to o l fo r  th e  e x p lo ra t io n  o f 
th e  human mind : b io -fee db ack .
1.3 P ra c t ic a l In te l l ig e n c e  and D iscu rs ive  T h in k ing
From the  v ie w p o in t o f  g e n e tic  ep is tem o lo gy, P ia ge t (1972) d is tin g u is h e s  
two pe rio ds  : f i r s t ,  th a t  o f  sensory-m otor ac tio n s  p r io r  to  a l l  sym bolic 
systems and seco nd ly , th a t  o f  a c t io n s  com pleted by the new p ro p e rtie s  which 
symbolism in tro d u ce s ,"1" In  o th e r w ords, w ith  the emergence o f symbolism 
a new typ e o f  a c t io n  is  imposed on the e a r l i e r ,  s im p le  a c t io n s . T h is  a c t io n  
is  in te r io r is e d  and more p re c is e ly  con cep tu a lised ; f o r  example, th e  c h i ld  
can n o t on ly  move from  A to  R , b u t is  ab le  to  rep re se n t co n ce p tu a lly  the 
a c t io n  AB.
There are  obvious d i f f i c u l t i e s  in  th e  n o tio n  o f  th e  in te r io r is a t io n  
o f  a c t io n  and P ia ge t h im s e lf emphasizes the two most s a l ie n t .  For one 
th in g ,  conscious awareness o f  a c t io n  is  always p a r t ia l  and th e  d e ta ils  are  
e lu s iv e . Even an a d u lt  would have g re a t d i f f i c u l t y  in  t r a n s la t in g  in to  
concepts the  f le x o r  and ex ten sor movements o f  th e  lim bs d u rin g  a change o f 
p o s it io n . In  the words o f  lie rn o r and Kaplan (1967) 'se nso ry-m oto r pa tte rn s  
poscv. . q u a l i t ie s  which de fy  a m erely p h ys ica l a n a lys is  o f  the  movements 
o f  s p e c i f ic  b o d i ly  p a r ts :  th ey  have such q u a l i t ie s  as d i r e c t io n ,  fo rc e ,  
ba lan ce , rhythm  and en c los ingness" (p p .8 6 -7 ) . For a n o th e r, th e  conceptual 
re p re s e n ta t io n  o f  the ac tio n s  AB, BC, CD, e t c . ,  re q u ire s  th e  t r a n s la t io n  o f
t  I t  is  Im po rtan t to  no te th a t d e s p ite ’h is  w id e r a n a lys is  o f  re p re s e n ta t io n  
and th e  sym bo lic  fu n c tio n  in  e a r ly  c h ild h o o d , (P ia g e t, 1962) P ia g e t's  prim ary 
concern is  d is c u rs iv e  symbolism. The u n d e rly in g  dynamics o f  o v e ra ll 
In te l le c tu a l  developm ent, as P ia ge t understood them, are  s e t o u t in  th e  
O r ig in s  o f  In te l l ig e n c e  in  C h ild ren  (1936) and The C on s tru c tio n  o f  R ra l lt v  
1n t ke C h ild  (1955 ). P la y , Dreams and Im ita t io n  in  Childhood c a r r ie s  the 
booH  b u t is  o n ly  a p a r t ia l  and Incom ple te complement o f  th e  e a r l ie r
th e  sequence in to  a s e t o f  elements o ccu rrin g  a lm ost s im u lta n e o u s ly .
Taking account o f  th e  d i f f i c u l t i e s  o f  schem atis ing  conscious awareness, 
and o f condensing success ive  a c t io n s  P ia ge t (1972) is  le d  to  suggest ' t h a t  
th e  schemes immanent in  a c t io n  be regarded as la b i le  concepts w h ich , in  
rep re se n tin g  th e  l a t t e r ,  a re  ab le to  transcend them1 ( p .26 ).
B earing in  mind th a t  the  m o t i l i t y  system a t b i r t h  Is  an amalgam o f 
bo th r e f le x  and n o n - re fle x  be ha v ior and le a v in g  as ide  the vexed qu es tio n  
o f  th e  d e r iv a t io n  o f  v o lu n ta ry  b e h a v io r , i t  is  apparent th a t  P ia g e t's  
re fe re nce  Is  n e c e s s a r ily  to  the  p rim ary  m o t i l i t y  system. That i s ,  th ere  
are Indeed la b i le  schemes b u t these are iim a ne n t in  the fu n c t io n in g  o f 
the prim ary  m o t i l i t y  system. They c o n s t i tu te  a source o f  know ing, o f  
dynamic ra th e r  than a b s tra c t concepts w h ich , a t  le a s t  i n i t i a l l y ,  e x is t  
a p a rt from  r a t io n a l th in k in g  o r  em otional s ta te s  and are f r e e ly  expressed 
in  th e  c h i ld 's  l in e s ,  p a tte rn s , diagrams and e a r ly  p ic to r ia ls .
The in te r io r is a t io n  o f  a c tio n s  in  th e  form  o f  symbols c o n s t itu te s  
con cep tu a lised  a c t io n  I . e .  i t  tran s fo rm s th e  schemes in to  rud im enta ry  
concepts o r  preconcepts w l.ich w i l l  eventua te  in  d is c u rs iv e  th in k in g .
T h is  s tru c tu re  d e fine s  the  c h i ld 's  competence; i t  i s  in c re a s in g ly  
e la b o ra te d , bo th by feedback from  o b je c ts  and events in  the environm ent, 
and by feedback from  th e  s tru c tu re  i t s e l f .  However, i f  la b i le  schemes 
are to  ach ieve d e f in i t io n ,  th is  p u re ly  p sych o lo g ica l concep tion  m ust be 
supplemented by p h y s io lo g ic a l in fo rm a tio n . A t p re sen t th e re  are o n ly  
cu rso ry  sug ge s tion s , p r im a r ily  in  the p e d ia t r ic  l i t e r a t u r e ,  o f  the 
m o d if ic a tio n s  to  the  P la g o tla n  forms o f  knowing th a t  b io -fee db ack  m ight 
in d ic a te .
For example, feed -back from  the la b i le  concepts o f  movement may 
s u b s ta n t ia lly  a f fe c t  the e v o lu tio n  o f  the concept o f  space. There is  no
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reason w ha teve r why the sensory-m o to r groups o f  disp lacem ent should be the 
o n ly  s ig n i f ic a n t  experiences which g ive  r is e  to  th e  g lo ba l concept o f  a 
p h ys ica l space. An in te r n a lis e d  space which in te g ra te s  g e s tu ra l and 
p o s tu ra l components, two p a r t ic u la r ly  neg lected  aspects o f  th e  c h i ld 's  
r e p e r to ir e  o f  movements in  Genevan psycho logy, as w e ll as the  d isp lacem ent 
o f  o b je c ts  and s e l f  th rough a p la n e , may d i f f e r  r a d ic a l ly  from  th e  space 
P ia ge t has d e fin e d , bo th p s y c h o lo g ic a lly  and lo g ic a l ly .  M oreover, the 
mere a d d it io n  o f  p ro p r io c e p tio n  s t i l l  does n o t p ro v id e  a com p le te ly  
s a t is fa c to r y  exp la n a tio n  f o r  th e  a c q u is it io n  o f  t h is  concept. The data 
about muscle a c t iv i t y  which th e  sensors in  muscle c e l ls  re la y  to  the 
c e n tra l nervous system is  po s t fa c to  data : i t  t e l l s  what has 
happened. These m echanical fu n c tio n s  cannot account f o r  th e  le a rn in g  
o f  new muscle ta sks . I t  is  necessary to  go fu r t h e r ,  to  a syn th e s is  o f 
p h y s io lo g ic ,  psych o lo g ic , and m echanical in fo rm a tio n , i f  we are to  
understand how muscles le a rn  (Brown, 1974),
The p ro p e rtie s  o f  th e  la b i le  schemes which enable the  in d iv id u a l 
to  experience h is  own s u b je c tiv e  w orld  a re  g e n e ra lis a tio n s  from  concre te  
and p h y lo g e n e tic a lly  de term ined m o t i l i t y  p a tte rn s . The c h i ld  experiences 
them w itn in  h is  own body, and in  r e la t io n s h ip  to  the  env ironm ent, in  a 
c o n s is te n t manner and they fe a tu re  in  h is  o v e r t movement, such as ge s tu re s , 
and a t te n t io n .  That i s ,  the  c h i ld  tends to  d is c r im in a te  th e  same k ind  
o f  c o n fig u ra tio n s  he produces in  the s t im u li  he a tten ds  to ;  he w i l l  
modulate h is  s ta te ,  and consequently h is  a t te n t io n ,  a c c o rd in g ly . In  
Langer's  w ords, 1 to  p ro je c t fe e lin g s  in to  o u te r  o b je c ts  is  th e  f i r s t  
way o f  sym bo lis ing  and thus o f  con ce iv in g  those fe e l in g s ' (Langer, 1942,p ,11 1 ).
P re se n ta tio n a l sym bols, o r  n o n -d iscu rs ive  th o u g h t, a r is e  from  the 
most fundamental le v e ls  o f  human p h y s io lo g y , namely th e  rhythms o f  the
p h y s io lo g ic a l o r  biosystem s which a re  In fo rm a tio n  bearing  systems in  a 
very  re a l sense. As such th ey  a re  r e la t iv e ly  Immune to  v a r ia t io n s  in  
c u l tu r a l  and e a r ly  s o c ia l is in g  p ra c t ic e s . There is  evidence o f  th is  In  
a s tudy by Paraskevopoulos and Hunt (1971) o f  the c o n tr ib u t io n  o f  In fa n t -  
environm ent in te r a c t io n ,  de fin e d  in  terms o f  in fa n t -c a re ta k e r  r a t i o ,  to  
o b je c t c o n s tru c t io n  and g e s tu ra l and voca l Im ita t io n .  These in v e s t ig a to rs  
examined the d is t r ib u t io n  o f  ayes a t which th re e  groups o f  c h ild re n  
ach ieved the va rio u s  le v e ls  o f  o b je c t c o n s tru c t io n  and im i ta t io n .  The 
sample com prised two orphanages w ith  d i f f e r in g  c o n d itio n s  o f  c h i ld  re a r in g , 
and a group o f  home rea red c h i ld re n . I t  was found th a t  the va rian ce  In
th e  ages o f  th e  c h ild re n  a t  each le v e l o f  o b je c t c o n s tru c t io n  and vocal
im i ta t io n  was s ig n i f i c a n t ly  d i f f e r e n t  among th e  th re e  groups. C onversely , 
the  re a rin g  co n d it io n s  were found to  be a n o n -s ig n if ic a n t c o n t r ib u to r  to
th e  varian ce in  ages a t the  success ive  le v e ls  o f  g e s tu ra l Im ita t io n .  I t
fo llo w s  from  th is  th a t  whatever promotes th e  development o f  ge s tu ra l 
im i ta t io n  must d i f f e r  ap p re c ia b ly  from  what promotes o b je c t c o n s tru c t io n  
and vocal im i ta t io n .  Paraskevopoulos and Hunt no te th is  Im p lic a t io n  b u t 
do n o t o f f e r  an e xp la n a tio n .
In  t h e i r  in tro d u c t io n  to  th e  U zg ir ls -H u n t Scales (1966) (which were 
used in  the  Paraskevopoulos and Hunt s tu dy) th e  au thors d iscuss the 
pro g ress io n  o f g e s tu ra l im i ta t io n .  'T he in fa n t  begins to  im ita te  
s im p le  gestu res which are w ith in  h is  re p e r to ir e  I . e .  th e  e a r lU s t  motor 
schemas' ( p .2 0 ) , A ccord ing to  one d ic t io n a ry ,  a gestu re  is  1 a m otion o f  the 
fa c e , body o r  lim b s , used to  express em otion ' (C a s s e ll, 1939). E n g lish  and 
E n g lish  (1958) d is t in g u is h  g e s tu re , used in  i t s  te c h n ic a l sense in  psycho logy, 
from  bo th postu re  and m a n ip u la tio n . The l a t t e r  In vo lves  tha use o f  1 the  
hands (o r  by e x te n s io n , th e  fe e t  o r  te e th )  to  a l t e r  th e  p h ys ica l c h a ra c te r  
o f  an o b je c t w ith o u t d e s tro y in g  i t  : e .g . p i l in g  up b lo c k s . . . '  (my i t a l i c s ) .
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T h is , o f  cou rse , Is  th e  essence o f the a c q u is it io n  o f the  concept o f  
in va ria n ce  c r u c ia l to  d is c u rs iv e  th o u g h t; g e s tu re , on th e  o th e r hand,
1s a p u re ly  m o to ric  phenomenon express ing  th e  rhythms o f  th e  b iosystem s.
These f in d in g s  can be s t be e xp la in ed  by ,ii> iin ta in in g  a c le a r  d is t in c t io n  
between r e f le x  and n o n - re fle x  m o t i l i t y .
Contemporary research suggests th a t  th e re  may be a d is t in c t  
d iffe re n c e  between the c o -o rd in a tib n s  formed between p h ys ica l a c t io n s  and 
p h ys ica l o b je c ts ,  and those Formed between s o c ia l a c t io n s  and so c ia l 
o b je c ts . In  the la t t e r  case th e re  is  the q u e s tio n  o f  how d ia log ue  1s 
e s ta b lish e d  between c a r e g iv e r - in fa n t in  th e  f i r s t  p la c e , and then o f  how 
th is  g ives r is e  to  d is c u rs iv e  symbolism. A d ap ta tion  between c a re g iv e r-  
in fa n t  and the r e la t io n s h ip  o f th is  to  c o g n it iv e  development is  a m a tte r  o f  
co n s ide ra b le  com p le x ity  and has been d iscussed in  d e ta il  elsew here(B1r r e r ,  in  
o re s s ). D iscu rs ive  symbols emerge as ins trum ents  fo r  the  e f fe c t iv e  re g u la t io n  o f 
j o i n t  a c t io n  and j o i n t  a t te n t io n  w ith in  the c a re g iv e r - in fe n t dyad. In  
o tn e r  w ords, d is c u rs iv e  symbolism is  an ex ten s io n  o f  shared a c t io n  which 
acq u ires  con ven tion a l re fe re nce  1n the course o f  s o c ia l in te r a c t io n .  I t  
Is  th e  r e s u lt  o f  th e  tra n s fo rm a tio n  o f those mechanisms which assure 
co -o p e ra tio n  such as the con g e n ita l a f fe c t  re fle x e s  which are ignored by 
P ia g e t.
The p rim ary  s o c ia l s ig n a l is  th e  c ry  and a lthough the  in fa n t  makes 
many sounds a p a r t from  c ry in g ,  these are h is  e a r l ie s t  modes o f  communication 
and they appear to  lead d i r e c t ly  in to  speech. B runer ( in  p re ss ) has attem pted 
to  analyse what needs to  be added to  these no ises to  tra n s fo rm  them in to  
le g it im a te  l i n g u is t i c  u t te ra n c e s . I n i t i a l l y  the  In fa n t  is  equipped In n a te ly  
w ith  com m unicative ro u tin e s  c a lle d  th e  demand mode. I f  these are responded 
to  p ro m p tly  they c re a te  an expectancy in  him th a t  h is  needs w i l l  be met 
(Lewis, 1967; Lewis and G oldberg, 1969).
When th is  expectancy has been e s ta b lis h e d  a t  le a s t  th re e  changes occu r.
The f i r s t  marks th e  be g in n in g  o f th e  req ue s t mode. Next an exchange mode 
appears. For example, by e ig h t months th e  in fa n t  no t o n ly  c a l ls  f o r  and 
re ce ive s  an o b je c t ,  bu t he hands i t  ba ck, c a l ls  a g a in , rece ive s  i t  and 
hands i t  back ag a in . The exchange mode is  g ra d u a lly  transfo rm ed in to  a 
re c ip ro c a l mode : th a t  is  to  say, the in te ra c t io n s  between c a re g iv e r - in fa n t 
are now organ ised around a j o i n t  ta sk  o r  a c t iv i t y .  This becomes the 
o b je c t o f  th e  j o i n t  a t te n t io n  o f c a re g iv e r - in fa n t .  I t  i s  th e  progress 
from  demand to  request to  exchange to  r e c ip r o c it y  du rin g  th e  f i r s t  yea r 
th a t  u n d e r lie s  the development o f  speech and, e v e n tu a lly , d is c u rs iv e  
symbolism. A c le a r  l in e  must be drawn between th is  and p re s e n ta t io n a l 
symbolism i f  s u b je c t iv i t y  in  a l l  i t s  com p le x ity  is  to  be understood,
1 ,4  The A r t  o f  the Preschool C h ild  : A N at'-ra l D iofeedback System
The a e s th e tic  com positions o f  young c h ild re n  a l l  over the  w orld  
embody c e r ta in  elements o f  g ra p h ic  express ion  'addressed o n ly  to  s ig h t  and
very  d e l ig h t fu l  to  th a t  sense' (Langer, 1953, p .60 ). On th e  b a s is  o f  her
a n a ly s is  o f preschool c h i ld  a r t ,  Rhoda K e llogg (1968) d e fin e s  i t  as the 
f re e  use o f l in e s  to  make s e lf - ta u g h t  forms o r  G e s ta lts . These are  no t 
works o f  a r t  b u t they lend themselves to  com position and a re  th e re fo re  
in c e n tiv e s  to  a r t i s t i c  c re a t io n . They are o rg a n is in g  devices th a t  impel 
the im a g in a tio n  and so m o tiva te  th e  work and gu ide i t s  p ro g ress . Any 
form  made o f  separa te lin e s  is  s tru c tu re d  b u t i t  is  n o t to  be confused
w ith  shape. The la t t e r  re fe rs  to  th e  s p a t ia l a spect o f  an o b je c t whereas
the fo rm er is  a v is u a l concept.
The forms th a t  a c h i ld  makes show a developm ental sequence, b u t i t  is  
n o t s im p ly  a pro g ress io n  from  s im p le  to  complex l in e  fo rm a tio n s . T h is  is  
because the young c h i ld  de rive s  h is  forms m a in ly  from  h is  own s c r ib b l in g s .
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which s tim u la te  h is  eye; th a t  1s , the process is  la rg e ly  independent 
o f  th e  ob se rva tio n  o f  th in g s ,  o r  o f  drawings by a d u lts .  Accord ing to  
Langer, th e  purpose o f  thesri fundamental forms is  to  permeate and tra n s fo rm  
p e rce p tio n . 1 I t  i s  th e  educa tion  o f  p la s t ic  im a g in a tio n . D eco ra tive  
design o f fe rs  to  th e  p e rc ip ie n t . . .  a lo g ic  o f  v is io n  [a lth o u g h ] t h is  lo g ic  
is  no t th e  conceptual lo g ic  o f  space r e la t io n s  which leads to  geom etry .' 
(Langer, 1953, p .62 ).
The system o f  c h i ld  a r t  i s  v is u a l ly  lo g ic a l because the c h i ld  
proceeds step by s te p . He produces v a r ia t io n s  o f  forms known th rough 
h is  s c r ib b l in g  and th e se , in  tu r n ,  suggest new fo rm s. As the c h i ld  
sc r ib b le s  on paper I t  y ie ld s  a new v is u a l s tim u lu s  to  which he responds 
as he draws. Recent research suggests th a t  th e  v is u a l system is  predisposed 
to  d e te c t c e r ta in  l in e s ,  and com binations o f  l in e s  and to  ignore  o th e rs . 
Spontaneous c h i ld  a r t  seems to  p ro v id e  th e  c h i ld  w ith  a ba lanced , s e l f ­
re g u la te d  source o f  b io lo g ic a l ly  a p p ro p r ia te  s t im u l i .  The re s u lta n t 
b io -a e s th e t ic  development can be found in  bo th  a b s tra c t fo rm a tio ns  as 
w e ll as la te r  spontaneous p ic to r ia ls .  The ba s ic  v is u a l concep ts , th e  
a e s th e tic  forms found in  e a r ly  c h i ld  a r t ,  are p a tte rn s , shape, design and 
p ic to r ia ls .  The manner in  which these are arranged in  the c h i ld 's  
com position  d e fine s  th e  fo rm al -spects  o r  dimensions which are u n i ty ,  
ba lan ce, te n s io n , v i t a l i t y  and rhythm.
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C h ild  a r t ,  th e re fo re , c o n s t itu te s  a n a tu ra l bio feedback system.
The body expresses i t s  a c t iv i t ie s  th rough changes in  p h y s io lo g ic a l 
fu n c t io n in g . The bio rhythm s are th e  bo dy 's  means o f communicating 
im p o rta n t In fo rm a tio n  about i t s e l f .  Development in  in fa n c y  c o n s is ts  in  
th e  en tra in m e n t o f  such rhy th m ic  occurrences to  exogenous changes 
( B i r r e r ,  in  p re s s ). L e a rn in g , a t le a s t in  the e a r ly  months o f l i f e ,  
is  a fu n c tio n  o f  behav iou r w h ile  the  behav iou r is  o c c u rr in g  (Brown, 1974); 
because i t  i s  n o t a fu n c t io n  o f  the  consequences o f  behav ing , i t  re s is ts  
e x te rn a l c o n tro l devices and procedures. The in fa n t  must generate both 
th e  behav iou r to  be lea rn ed  as w e ll as h is  own re in fo rce m e n ts . The 
a c tu a l consequences o f  h is  behav iou r become organ ised in to  a f le x ib le  
s tru c tu re  which eludes s e m i- lo g ic a l and lo g ic a l fo rm u la tio n s  such as 
fu n c tio n s  (P ia g e t e t  a l ,  1968) and group ings."1" This s tru c tu re  u t i l i s e s  
th e  in fo rm a tio n  prov ided by i t s e l f  to  le a rn  about i t s e l f ,  and th e  o th e r.
To paraphrase Langer, th e  p ro je c t io n  o f  fe e l in g s ,  generated by a change o f  
s ta te ,  in to  e x te rn a l o b je c ts  is  the  f i r s t  avenue o f c o n c e p tu a lis a tio n .
Learn ing by means o i bio feedback is  a c o g n it iv e  process which evolves 
from  an in te rn a l c i r c u la r  process. B iofeedback experim ents in d ic a te  th a t  
complex le a rn in g  occurs on a pre - o r  subconscious le v e l ,  and th a t  th is  
le a rn in g  is  ‘ o r d e r ly ,  sym b o lic , s p e c i f ic  and h ig h ly  d is c r im in a t in g ' (Brown, 
1974, p .367). The behav iou r th a t  is  lea rned is  the awareness o f the 
r e la t io n s h ip  between s u b je c tiv e  a c t iv i t y  and th e  feedback s ig n a ls  
generated by th e  a c t iv i t y  o f  a b iosystem . However, the feedback s ig n a l 
i t s e l f  i s  no t th e  response to  be lea rn ed . This is  w ith o u t im p o rt u n t i l
+ Blanco (1974)may o f fe r  some s o lu t io n  to  th is  problem . However, h is  s ta r t in g  
p o in t  i s  F reud ’ s ob se rva tio n  th a t  th e  lo g ic a l laws o f  though t do no t apply 
in  th e  id  and th is  is  t ru e  above a l l  o f  the law o f c o n tra d ic t io n . Thus 
Blanco has a p p lie d  log ico -m a th em atica l to o ls  to  the s tudy o f  unconscious 
processes. H is p r in c ip le  o f  g e n e ra lis a tio n  and p r in c ip le  o f  symmetry 
to g e th e r g iv e  an account in  lo g ic a l terms o f  a l l  the c h a ra c te r is t ic s  o f 
th e  unconscious described by Freud. He has used these p r in c ip le s  to  
exp lo re  the  r e la t io n  observed in  man between h is  sp a tio -te m p o ra l and non- 
sp a tio -te m p o ra l a sp ec ts , as w e ll as those aspects which are n o t bounded 
by the law o f  c o n tra d ic t io n .
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i t  becomes an a b s tra c t la b e l f o r  a dynamic event having c e r ta in  te m p o ra lly  
re p ro d u c ib le  c h a r a c te r is t ic s .  S e r ia l temporal p a tte rn  ( c y c lic  and 
p e r io d ic )  is  more b a s ic  than s p a t ia l  p a tte rn . 'G iven e ith e r  one, a 
s u ita b le  system can p ro v id e  th e  o th e r ,  b u t i t  seems more l i k e l y  th a t  in  
a c tu a li t y  s p a t ia l  p a tte rn s  are no t so o f te n  th e  re a l o r ig in  o f  temporal 
p a tte rn s  as th ey  are th e  consequence, in  th e  nervous system ' (B u llo c k , 1961, 
p .4 8 ) . I n i t i a l l y  the  feedback s ig n a l is  a c t iv a te d  a c c id e n ta lly  and on ly  
la t e r  is  i t s  a c t iv a t io n  in te n t io n a l .  T h is  is  in  accord w ith  Golomb's 
(1974) e a r ly  comment in  he r s tu dy o f  fo m a l competence i r  e s th e t ic  
th in k in g  : ' I n  the  pure s c r ib b le  s tage motor jo y  ru le s  supreme and the 
c h i ld  is  unconcerned w ith  th e  " lo o k s "  o f  th e  f in a l  p ro du c t . . .  a t  th is  
stage he is  p r im a r ily  engaged in  [movement] and ( re p re s e n ta t io n a l 
in te n t io n  o r  p ic to r ia l  p o s s ib i l i t ie s  s im p ly  do no t e x is t '  ( p .3 ) .
An a e s th e tic  form  can o n ly  r e f le c t  the morphology o f  fe e l in g  i . e .  
i t  conveys general forms o f  fe e l in g  in  much the same way as an o p e ra tio n  
c o r s t i tu te s  the  morphology o f  a c t io n . Thus an a e s th e tic  com position  is  
an a r t ic u la te d  analogue o f  em otive l i f e :  th a t  i s ,  i t s  in te rn a l s tru c tu re  
is  presented fo r  the  v ie w e r's  co n s id e ra tio n . A fo rm  has s ig n if ic a n c e  in  
so f a r  as i t  c o n s t itu te s  a general re fe re n ce  to  the realm  o f  r e a l i t y  from 
which i t  i s  a b s tra c te d , 'a  r e f le c t io n  o f  the  laws o f  th a t  rea lm , a 
" lo g ic a l  p ic tu re "  in to  which a l l  ins ta nce s  must f i t ,  y e t  no t a "p ic tu r e "  
o f  any ac tua l in s ta n c e ' (Langer, 1942, p .203). I t s  im p o r t, ra th e r  
than i t s  meaning, 1s th e  a r t ic u la t io n  and p re se n ta tio n  o f  con cep ts , in  
th is  case concepts concern ing v i t a l  exp e rien ce ; namely th e  p a tte rn , o r  
lo g ic a l fo rm , o f  sen tie n ce . In  s h o r t ,  a s ig n i f ic a n t  a e s th e tic  fo rm  in  
some medium expresses c o n ce p tu a lly  the na tu re  o f  sen tien ce  as th is  is  
understood by the  maker. C le a r ly ,  th e  s ig n if ic a n c e  o f  an a e s th e tic  
fo rm  is  something d i f f e r e n t  from  meaning. Meaning im p lie s  permanent
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c o n te n t, and th e  assignm ent o f  one ra th e r  than an othe r p o s s ib le  meaning 
to  any fo rm  has no t been made, nor is  i t  a p p ro p r ia te . I t  i s  the 
ambivalence o f c o n te n t th a t  pe rm its  s ig n i f ic a n t  forms to  r e f le c t  the 
l i f e  o f  fe e l in g  in  a way language, o r  any o th e r  d is c u rs iv e  symbolism 
which has con ven tion a l re fe re n c e , cannot. A e s th e tic  fo rm  has no 
unequivocal re fe re n ce ; i t  is  fre e  to  convey any idea th a t  can be 
con cep tu a lised  in  i t s  lo g ic a l fo rm . N eve rthe le ss , a e s th e tic  forms are 
charged w ith  th e  lo g ic a l p o s s ib i l i t y  o f  meaning and th ey  have tru th  
va lu e ; th is  res id e s  in  t h e i r  degree o f equiva lence w ith  the forms o f 
fe e l in g .
A e s th e tic s  th e n , is  th e  sem antics o f v i t a l  and em otional fa c ts .
I f  a r t  has any s ig n if ic a n c e  i t  is  sem antic , an a r t ic u la t io n  o f  l in e s ,  
masses, co lo u rs  and te x tu re s ; i t  i s  no t the sym ptom atic exp re s .io n  
o f  fe e lin g s  th a t  overwhelm th e  c re a to r .  I t  is  no t d e r ive d  from  a f fe c t s ,  
nor is  i t  in tended to  evoke them; i t  is  about them. The sym bo lic  fu n c tio n  
o f  an a e s th e tic  fo rm  is  th e  lo g ic a l exp ress ion  o f  fe e lin g s  which may, o r  
may no t have been experienced by th e  a r t i s t ,  the c o n c e p tu a lis a tio n  and 
p re se n ta tio n  o f  s e n t ie n t l i f e .  Put anothe r way, a r t  is  th e  c re a tio n  o f  
forms sym bolic o f  human fe e l in g  in  general (Langer, 1953).
Of c e n tra l concern to  g e n e tic  ep istem o logy b ro a d ly  conce ived, is  
the  mechanism f o r  th e  o r ig in  o f  a e s th e tic  fo rm s; th a t  i s ,  which o f  the 
body's a c t iv i t ie s  is  th e  c h i ld  tr a n s la t in g  in to  outward s ig n s . There 
are  r f - a t i v e l y  few n a tu ra l ly  o c c u rr in g  s ig n a ls  such as th e  pu lse , which 
can be f e l t ,  thereby p ro v id in g  in fo rm a tio n  about the  in d iv id u a l 's  i n t e r io r  
a c t iv i t y .  P ia ge t (1972) and Werner and Kaplan (1967) have a lrea dy  been 
c ite d  to  the e f fe c t  th a t  we can become aware o f  muscle a c t iv i t y  (o r  h e a rt 
o r  b ra in  fu n c t io n )  o n ly  by d ir e c t in g  ou r a t te n t io n  to  them and using some
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e f f o r t ,  and then o n ly  to  a l im i te d  e x te n t,  i f  a t  a l l .  For the most 
p a r t  th e  fu n c t io n in g  s e l f  g ive s very  l i t t l e  e x te rn a l evidence o f  in n e r 
a c t iv i t i e s .  I t  is  f o r  fu tu r e  research to  de term ine which o f  the biosystems 
is  th e  p r in c ip a l communication channel f o r  feedback in fo rm a tio n  about 
va rio u s  d is c re te  s u b je c tiv e  a c t iv i t i e s .  Contemporary evidence te n ta t iv e ly  
p o in ts  to  th e  rhy th m ic  e le c t r ic a l  charges c a r ry in g  th e  messages o f  the 
m otor nerve to  the muscle c e l ls  as th e  source o f  the la b i le  schemes.
Human s u b je c ts  are ab le  to  is o la te  -  and a c t iv a te  -  t in y  tw itch e s  in  
s t r ia te d  muscles. Yet as Brown (1974) n o te s , th e re  is  no sen sa tio n ,
'th e re  is  no c lue  except th e  rhythm  which in  a very  re a l sense, is  
a r t i f i c i a l  to  th e  person . . .  i s  i t  th a t  ou r complex b ra in  machinery is  
so accustomed to  th e  ta sk  o f  d is c r im in a t in g  rhythms th a t  no conscious 
mental e f f o r t  i s  re q u ire d  ? I f  so , then d o e s n 't muscle b io feedback 
o f f e r  us whole new v is ta s  f o r  e x p lo r in g  unconscious, p ro d u c tive  mental 
e f f o r t  ? ' (Brown, 1974, p .165). This feedback is  probab ly  a lso  supplemented 
by rhy th m ic  discharges generated by th e  spontaneous fu n c t io n in g  o f  o th e r 
biosystem s.
However, a e s th e tic  development must go beyond t h is ,  s in ce  i t  occurs 
p a r t ia l  iy  w ith in  an exp ress ive  medium. The d i f f i c u l t y  t h is  ra ise s  is  
th a t  some reco rd  o f  th e  re s u lta n t  eye movements must be made in  the  c e n tra l 
nervous system. This p o s s ib i l i t y  has been questioned because o f  th e  
con trove rsy  about feedback from the  eye m uscles; i t  is  known, f o r  example, 
th a t  p ro p r io c e p tiv e  (m echanica l) in p u t from  the eye muscles is  poor (Howard and 
Tem pleton, 1966). Moreover i t  is  no t known e x a c tly  what th in g s  are 
inc lu de d  in  th e  category  o f  p ro p r io c e p tiv e  in p u t.  On th e  o th e r  hand,
F e s t in g e r and Cannon (1965) have shown th a t  th e  o u tf lo w  o f  im pulses to  the 
eye muscles in  sacca d ic  movement, though no t in  p u rs u it  movements, is  
reco rded . Knowledge o f saccadic movements o f  th e  eye ba ll i s  n o t, th e re fo re , 
dependent on p ro p r io c e p tio n .
T h is , and o th e r evidence (G aarder, 1968; 1975; Gaarder e t  a l .
1964; 1966) im p lic a te s  v is u a l hom eosta tic  re g u la t io n  o f  in fo rm a tio n  o r ,  
more p re c is e ly ,  image pro cess ing . Three concepts in h e re  in  th is  n o tio n  : 
f i r s t ,  the b ra in  a f fe c ts  v is io n  by moving the  eye in  a de te rm ina te  pa tte rne d 
way by means o f  the  saccades, and thereby re g u la te s  the ra te  o f  processing*, 
seco n d ly , th e re  i s  a s p e c i f ic  d is c re te  response by th e  in d iv id u a l to  a 
• s p e c i f ic  d is c re te  s tim u lu s ; and t h i r d ly ,  these responses are tr ig g e re d  by 
the  saccades and no t by e x te rn a l events . The movement o f  the eyes through 
th e  saccades (and eye d r i f t s  and trem ors ) is  c o n tro lle d  in  a way w h ich , in  
tu r n ,  exe rts  c o n tro l upon th e  re s u lta n t  v is u a l in p u t (G aarder, 1975). In  
o th e r  w ords, the  l in e  (o r  l in e s )  o f  an a e s th e tic  form  which are tra n s m itte d  
is  c e n t r a l ly  c o n tro l le d  because th e  saccade is  c e n t r a l ly  c o n tro l le d  feedback 
w h ic h , th e re fo re , s e le c ts  th e  p a r t ic u la r  l i n e  o p tim a l to  th e  pe rcep tua l ta s k , 
Thus each v is u a l environm ent c rea ted  by th e  c h i ld  p resents to  him a unique 
com b ination o f  areas th a t  change and areas th a t  do no t change d u rin g  
saccad ic  movement.
In  s h o r t  th e n , th e  le a rn e r  'm ust s e le c t the s ig n i f ic a n t  values o f  h is  
own behav iou r in  o rd e r to  generate a s ig n a l th a t is  h is  own reward fo r  
successfu l le a rn in g , and i t  must be a p p ro p r ia te  o r  le a rn in g  does n o t occu r. 
The c i r c u i t s  o f  th e  feedback system a re  e ith e r  c losed and o p e ra tin g  o r  they 
a re  n o t c losed and no t o p e ra t in g . ' (Brown, 1974, p .368). This is  
e x q u is ite ly  i l lu s t r a te d  by th e  o p e ra tio n  o f  the saccadic system w h ich , in  
co n ju n c tio n  w ith  th e  messages re la ye d  by th e  motor ne rve , c o n s t i tu te  a 
n a tu ra l and s im p le  b io feedback system. Thus the g ra p h ic  forms and 
e a r ly  p ic to r ia ls  are the r e s u lt  o f  the spontaneous fu n c t io n in g  o f  the  
p rim ary  m o t i l i t y  system in  c o n ju n c tio n  w ith  v is u a l p e rcep tion  In  an 
e xp re ss ive  medium.
In  summary, o b je c t iv e  knowledge de rive s  from  th e  c h i ld 's  a c tio n s  
in  r e la t io n  to  the w orld  o f  o b je c ts  and i t  g ive s r is e  to  d is c u rs iv e  
th ou gh t. I t  may be con s tru c te d  by th e  c h i ld  as a r e s u lt  o f  d i r e c t  con ta c t 
w ith  th in g s , o r  i t  may be a fu n c tio n  o f the  feed-back from  h is  own a c t io n s , 
th a t  i s ,  from  the conceptual system s tru c tu re d  in  the  course o f  h is  a c t io n s . 
In  e i th e r  case, o b je c t iv e  knowing in  i t s  i n i t i a l  stages in vo lve s  an outward 
o r ie n ta t io n  toward the w o r ld . On th e  o th e r hand, th e  c h i ld 's  s u b je c tiv e  
knowing w ith  which he w i l l  la t e r  in fu s e  a pe rce ived o b je c t o r  e ve n t, is  
n o t governed by h is  p e rcep tion  o f  o b je c ts ,  nor by h is  a c tio n s  on them; i t  
a r is e s  i n i t i a l l y  from  marks made by th e  spontaneous movements o f  h is  motor 
system which evo lve  in  an exp ress ive  medium to  c o n s t i tu te  a fund o f 
p re s e n ta t io n a l symbols which are lo g ic a l ly  e q u iv a le n t to  th e  forms o f 
fe e l in g .
Hamburger (1963) has proposed a motor a c t io n  system to  account fo r  
h is  f in d in g s  in  the f i e l d  o f  beha v iou ra l em bryology. i f  th e re  is  anyth ing  
analogous to  th is  in  man, and experim ents in  sensory d e p r iv a t io n  suggest 
th a t  th e re  i s ,  then the fo rm al dim ensions in t r i n s i c  to  a e s th e tic  
com positions th a t  have been valued by mankind th rough the ages, may w e ll 
be found in  the  c h i ld 's  e a r l ie s t  p ro d u c tio n s . Nor is  th e re  l i k e l y  to  be a 
s ig n i f ic a n t  d iffe re n c e  between boys and g i r l s  in  t h e i r  c a p a c ity  to  use lin e s  
p r io r  to  the  im p o s itio n  o f  c u ltu r a l fo rm ulae. These a re  u n l ik e ly  to  be 
e f fe c t iv e  in  the  young c h i ld  u n t i l  h is  c o g n it iv e  s tru c tu re s  have undergone 
the  q u a l i ta t iv e  re o rg a n is a tio n  th a t  renders him s u s c e p t ib le  to  fo rm al 
in s t r u c t io n .  However, th e  human be ing remains a b io lo g ic a l organism
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th ro ug ho u t h is  l i f e  and h is  fundamental rhythms are p ro ba b ly  no t ever 
s u b s ta n t ia lly  a lte re d  by e xp e r ie n ce .*
F u r th e r , the  a e s th e tic  forms th a t mark each s tage a e s th e tic  
development (K e llo g g , 1968) w i l l  probab ly  no t d i f f e r  s ig n i f ic a n t ly  
among young c h i ld re n ,  unless a c h i ld  has s u ffe re d  extreme d e p r iv a t io n  
and c o n s tra in t  in  in fa n c y . In  o th e r  w ords, th e  forms o f  a r t ,  c h i ld
and a d u lt ,  are u n iv e rs a l.  The process o f  a e s th e tic  development is  the
search f o r  s tr u c tu r a l equiva lences o f fo rm  in  a g iven medium (Arnheim ,
1957). N e ith e r  c h i ld  no r a d u lt  a ttem p ts  to  copy r e a l i t y ,  h is  ta sk  
is  to  in v e n t s t r u c t u r a l ly  adequate forms which a re  n o n -d iscu rs ive .
The forms the c h i ld  uses in  draw ing are no t p ro v id ed by any o b je c t; 
th ey  are crea ted  by the c h i ld  in  terms o f  h is  fundamental b io lo g ic a l 
c o n s t i tu t io n .
However, t h if  im p lie s  th a t  a e s th e tic  developm ent, where a r t  is  
de fin e d  in  terms o f i t s  forms and th e i r  arrangem ent, has sources and 
em otional e f fe c ts  o f  i t s  own. This view o f  th e  autonomous ro o ts  o f  
s u b je c t iv i t y  is  in  d i r e c t  c o n tra s t to  those o f  psych o lo g is ts  who attem p t 
to  make a e s th e tic s  su b se rv ie n t to  psycho-sexua l development o r  to  r e la te  
the c h i ld 's  drawing to  unconscious p e rs o n a lity  dynam ics, in  p a r t ic u la r  h is  
se lf- im a g e  (Machover, 1949; Bender, 1952; Hammer, 1968; K o p p itz , 1968).
For example, such c h a ra c te r is t ic s  as th e  s iz e  and placem ent o f  the f ig u r e .
I t  cou ld  be argued th a t  s leep and waking rhythms are an exce p tio n  to  t h is .  
However, on th e  ba s is  o f  re ce n t evidence Sterman (1972) proposes th a t 
s leep-w ake fu lness a re  secondary phenomena. The r e s t - a c t iv i t y  c y c le  is  
the fundamental aspect o f  p h y s io lo g y , bo th  fu n c t io n a lly  and in  terms o f 
th e  s t r u c tu r a l e v o lu tio n  o f  the c e n tra l nervous system; fu r t h e r ,  i t  has 
a d i f f e r e n t ia l  development to  s leep-w aking  s ta te s . A c irc a d ia n  rhythm 
o f  d iu rn a l waking and no c tu rn a l s leep is  f i r s t  m a n ife s t in  th e  human 
in fa n t  du rin g  the  second o r  t h ir d  week o f l i f e  (R u te n fran z , 1961) and 
becomes s ta b i l is e d  by s ix  months o f age (K le itm an & Engelman, 1953). In  
e f f e c t ,  th e re fo re , s leep does no t e x is t  m  th e  newborn in fa n t .  M oreover, 
w h ile  th e  d u ra tio n  o f th e  s leep and waking components o f t h is  rhythm 
con tinu e  to  change w ith  age, the r e s t - a c t iv i t y  cyc le  does n o t.
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com p le tion  o r  om ission o f  fe a tu re s , pressure  o f l i n e ,  shading o f  body 
5;-d lim b s are  regarded as s ign s o f  unconscious p e rs o n a lity  c h a r a c te r is t ic s , 
needs, a f fe c ts  and m otives re la te d  to  th e  c h i ld 's  s e lf- im a g e . However, in  
h is  rev iew  o f  th e  l i t e r a t u r e  on t h is  s u b je c t,  Swensen (1968) concluded 
th a t  as fa r  as c h ild re n  were concerned the  evidence o f  body image 
p ro je c t io n  in  t h e i r  drawings o f  th e  human f ig u r e  was ne ga tive .
Among o th e r in te r p r e ta t io n s  were those by in v e s t ig a to rs  who 
considered drawings symbols f o r  r e a l i t y  ( S u l ly ,  1896); o the rs  in te rp re te d  
them fu n c t io n a l ly ,  in  te m s  o f  th e  p a r ts  th a t tve>-? im p orta n t to  the c h i ld .  
Eng (1931), in  c o n tra s t ,  regarded the  memory image which the c h i ld  fo ra s  
o f  an o b je c t as confused and th e re fo re  re sp o n s ib le  fo r  the im p e rfe c t 
draw ings. The th e o ry  which ho lds curren cy  today is  th a t  th e  c h i ld 's  
drawing Is  an index o f h is  concept o f  th e  o b je c t {Goodenough, 1926;
H a r r is ,  1963). Acco rd ing  to  t h is  th e o ry , e a r ly  drawings reve a l the 
c h i ld 's  d e f ic ie n t  a n a ly s is  o f  th e  o b je c t and h is  i n a b i l i t y  to  syn the s ize  
th e  in d iv id u a l p a r ts  in to  a coh ere nt p re s e n ta t io n . They r e f le c t  
conceptual im m a tu rity  and are sym ptom atic o f  s y n c re tic  reason ing (P ia g e t, 
1926; 1962; Werner, 1948). Thus th e  emphasis was s h if te d  from  v is io n  
to  knowledge. The c h i ld  draws what he knows, n o t what he sees, and he 
draws what is  most im p o rta n t to  him . In  bo th cases th e re  is  gross 
m is in te rp re ta t io n  o f  fo rm al developm ent in  the sphere o f  a e s th e tic s .
CHAPTER 2
THE STUDY
2.1 Hypotheses
2 .1 .1  Hypothesis 1
The c h i ld 's  a e s th e t ic  com positions a t  th re e , fo u r  and f i v e  years 
o f  age m an ifes t th e  sams fo rm al dim ensions ( i . e .  rhythm , ba lan ce, 
te n s io n , u n i ty ,  v i t a l i t y )  th a t  c h a ra c te ris e  a m ature work o f  a r t .
2 .1 .2  Hypothesis 2
A e s th e tic  development undergoes a q u a l i ta t iv e  change a f te r  the 
age o f  f i v e  y e a rs .
2 .1 .3  Hypothesis 3
The fo rm al dim ensions w hich c h a ra c te ris e  an a e s th e tic  com position 
are n o t in flu e n c e d  by th e  m o th e r's  r e a c t iv i t y  to  her in fa n t 's  behav iou r.
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2 .1 .4  Hypothesis 4
There is  no s ig n i f ic a n t  d iffe re n c e  between the fo rm al dimensions 
in  th e  com positions o f  boys and g i r l s .
2.2  Subjects
S ix ty  c h ild re n  c o n tr ib u te d  p a in tin g s  and s to r ie s  to  th is  s tu d y , 
te n  boys and te n  g i r l s  a t  each o f  th re e  age le v e ls ,  3 -3 :1 1 , 4-4 :11 and 
5-5 :11 yea rs  o f  age. The c h ild re n  a t  each age le v e l were randomly 
s e le c t - from  th e  a ttendance l i s t s  prov ided by th e  sup erv iso rs  o f  th re e  
Hebrew rs e ry  Schools in  th e  N orthern suburbs o f Johannesburg. The 
school adm ission re p o r ts  o f  the  c h ild re n  s e le c te d , com piled by the 
sup e rv iso rs  in  co n ju n c tio n  w ith  the  m others, were then read and s u b s t itu te s  
were found fo r  c h ild re n  who had rece ive d  un fa vou ra b le  comments in  regard to  
eye-hand c o -o rd in a t io n , 'p e rc e p tu a l' d i f f i c u l t i e s ,  and where th e re  was a 
h is to r y  o f  d y s le x ia  In  th e  fa m ily ,  "ihere were no au th e n tica te d  re p o rts  
o f  be hav iou ra l problem s, bu t c h ild re n  were excluded who, in  the s u p e rv is o r 's  
o p in io n , sh jd  evidence o f  d e v ia n t p a tte rn s , such as extreme w ith d ra w a l.
A standard l e t t e r  was sen t to  th e  parents o f  each c h i ld  s e le c te d , 
req ue s ting  perm iss ion  f o r  t h e i r  c h i ld  to  id ke  p a r t  in  a s tudy o f  a r t i s t i c  
development a t  the  preschool le v e l ,  and s o l i c i t i n g  the c o -o p e ra tio n  o f 
th e  m other. Mothers were requested to  make an appointm ent to  meet the  
w r i t e r  a t  the  school fo r  the  purpose o f  com p le ting  a fo rm  to  fu rn is h  
in fo rm a tio n  on t h e i r  c h i ld 's  behav iou r d u rin g  in fa n c y  which m ight p ro v id e  
leads to  th e  de te rm inants  o f  a r t i s t i c  g ifte d n e s s  (M aternal In te rv ie w  S ca le ). 
There were no re fu s a ls .
S ince th ey  attended nu rse ry  s ch o o ls , th e  c h ild re n  in  th e  sample do no t
form  a group re p re s e n ta t iv e  o f  w h ite  preschool c h ild re n  in  Johannesburg. 
They are a group o f so d o -e c o n o m ic a lly  p r iv i le g e d  c h i ld re n , the g re a t 
m a jo r i ty  o f whose pa ren ts  a re  p ro fe s s io n a l peop le . There are no ins tances 
o f  s ib l in g s  in  the  sam ple, so th a t th e  number o f fa m il ie s  represen ted is  
s ix t y .  I t  is  no t known w hether th e  c h ild re n  are re p re s e n ta t iv e  in  terms 
o f  t h e i r  in te l le c tu a l  a b i l i t y .
2 .3  Procedure
2 .3 .1  The Data
The data in  th is  s tudy were de rive d  from  two sources :
(a ) S ix ty  easel p a in tin g s  in  the  medium o f p o s te r p a in t ,  one 
ob ta ined from  each o f  tw en ty  c h i ld re n *  te n  boys and ten 
g i - I s ,  a t  each o f  th e  th re e  s p e c if ie d  age le v e ls  (3 -3 :1 1 ;
4 -4 :1 1 ; 5 -5 :1 1 );  analysed on the Scale o f Formal D imensions.
(b ) The M aternal In te rv ie w  Sca le (Appendix A) which was used to  
o b ta in  :
( i )  q u a n t i ta t iv e  in fo rm a tio n  concern ing the  p a tte rn s  o f  
r e a c t iv i t y  o f  th e  c h i ld  to  h is  p rim ary c a re g iv e r  d u rin g  
the f i r s t  raonthr o f  l i f e i " 1"
( i i )  q u a n t i ta t iv e  in fo rm a tio n  concern ing the  p a tte rn s  o f  
r e a c t iv i t y  o f  th e  m other to  he r c h i ld  du r in g  the f i r s t  
months o f  l i f e .  The degree to  which th e  subsequent 
o rg a n is a tio n  o f  the c h i ld 's  b io rhythm s was in flu e n c e d  by 
the m o th e r's  p a tte rn s  o f r e a c t iv i t y  was determ ined by 
c o r re la t in g  the scores ob ta in ed from  each o f  th e  s ix  
c a te g o rie s  on the M aternal In te rv ie w  Scale w ith  those 
o b ta in ed from  each o f  the f iv e  ca te g o rie s  on the Scale 
o f  Formal D imensions.
+ In  th is  con te x t r e a c t iv i t y  measures the  le v e l o f  o p e ra tio n  o f  the in fa n t 's  
in n a te  b io lo g ic a l p a tte rn s  o f  response. I t  i s  p o in te d  o u t on p p .to  and U  
th a t  th e re  a re  now more a p p ro p r ia te  measures a v a ila b le  f o r  use.
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The method used to  c o l le c t  these da ta  is  d e ta ile d  in  subsection  2 .3 .2 .
In  an a ttem p t to  de term ine w hether a e s th e tic  development is  autonomous 
and no t a b y -p ro d u c t o f  psychosexual developm ent, f o r  example, th e  c h i ld 's  
com positions were analysed in  terms o f  the fo rm al dimensions which 
c h a ra c te ris e  a mature work o f  a r t  {Arnheim , 1957; t ia i t s k e l l ,  1958).
The presence, o r  absence, o f  these dim ensions in  the preschool com positions 
was assessed on a Scale o f  Formal D imensions. This was devised to  d e te c t 
th e  fundamental elements o f  g ra p h ic  design in  any com position  by the w r i t e r ,  
in  c o n ju n c tio n  w ith  a can d id a te  f o r  a M asters Degree in  F ine A rts  and a 
le c tu r e r  in  th e  Department o f  F ine A rts  a t  th e  U n iv e rs ity ,  in  1973.
The dim ensions a re  those which are  th o rou gh ly  e x p lic a te d  by Arnheim
(1957) which he , in  tu r n ,  de rive d  from  an exh au s tive  e v a lu a tio n  o f  works 
o f  a r t  over a v a s t p e rio d  o f  a r t  h is to r y .  The dimensions were o p e ra t io n a lly  
d e fin e d  by th e  au thors  where Arnheim had o m itte d  to  do t h is  and examples o f 
works which most a p p ro p r ia te ly  i l lu s t r a t e  one p a r t ic u la r  d im ension , a lthough 
they may a lso  co n ta in  o th e rs , were s e le c te d . A panel o f  f iv e  lo c a l 
a r t i s t s  and ten F ine A r ts  graduate s tu de n ts  agreed th a t  these examples 
e x e m p lifie d  th e  dim ensions as d e fine d  du r in g  a s e r ie s  o f  weekly meetings 
ove r a p e rio d  o f th re e  months.
The c r i t e r ia  used to  de term ine whether a d im e/s io n  was p re sen t were 
developed in  r e la t io n  to  A rnheim 's (1957) h idden 's t ru c tu r a l  map' (F ig . 1 ) . 
Arnheim h im s e lf has gone a long way in  t h is  d i r e c t io n ,  b u t h is  c r i t e r ia  
were s im p lif ie d  q u ite  con s ide ra b ly  to  deal w ith  th e  less  te c h n ic a l ly  
s o p h is tic a te d  com positions o f  ado le scen t and younger c h ild re n . Since i t  
was accepted th a t  a e s th e t ic  development c o n s is ts  p a r t i a l l y  in  th e  m astery 
o f  c u ltu r a l fo rm ulae in  an exp ress ive  medium, a r t i s t i c  m a tu r i ty ,  as opposed 
to  m usical competence fo r  exam ple, is  p ro ba b ly  a r e la t iv e ly  la te  developm ent. 
Thus, the Scale attem pted to  Ig no re  those fa c e ts  th a t depend on the
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F igu re  1 -  The S tru c tu ra l Map
a c q u is it io n  o f  s p e c ia lis e d  te c h n ic a l s k i l l ,  such as the d e p ic tio n  o f 
te x tu re  and l i g h t  and shade, and concen tra te  in s te a d  on th e  ba s ics  o f 
des ign  w hich are in t r i n s i c  to  any guod com position .
The s t r u c tu r a l map comprises th e  h o r iz o n ta l and v e r t ic a l  axes as 
w e ll as th e  r ig h t  and l e f t  d ia gona ls  which are  im p l ic i t  in  every 
com p os ition . I t  c o n s t itu te s  a Frame o f re fe re n ce  fo r  any a b s tra c t o r  
p re s e n ta t io n a l fo rm . U n like  Arnheim , B a rn ha rt (1938) has moved beyond 
a d e s c r ip t io n  o f  com positiona l arrangements to  a p sych o lo g ica l a n a lys is  
o f  these complex re la t io n s h ip s  and the k ind s o f  fa c to rs  in vo lve d . This 
s tudy is  re le v a n t to  fo rm al arrangements in  c h i ld  a r t  s in ce  i t  dea ls  w ith  
the s im p le s t typ e o f  com position  : a s in g le  s im ple f ig u r e  on a tw o- 
d im ensional f i e l d .  B a rn ha rt attem pted to  d is c o v e r what p o s it io n s  the 
s u b je c ts  would choose on th e  f i e l d  fo r  th e  placement o f  a s in g le  element 
and what reasons th ey  would advance fo r  those placements g iv in g  s a t is fa c to r y
com p osition s. The f ig u r e  was a sm all b la ck  d o t and the  f i e l d  a w h ite  
re c ta n g le .
The sub je c ts  were 110 male and female co lle g e  s tu d e n ts . Each 
rece ive d  th re e  b lank w h ite  l ib r a r y  f i l i n g  cards and a sm all c i r c u la r  d o t.
The s u b je c ts  were in s tru c te d  to  f in d  th e  b e s t spo t fo r  th e  do t on each 
ca rd  and mark i t .  The reasons g iven by the sub je c ts  fo r  t h e i r  placements 
f e l l  in to  fo u r  c a te g o r ie s : fo rm al com positions {75 .5  pe r c e n t) ,  d e p ic t iv e  
com position  (1 .8  per c e n t) ,  sug ge s tive  com positions (17 .2  per ce n t) and 
com positions w ith o u t reasons {5 .5  pe r c e n t) .  The m a jo r i ty  o f  com positions 
co n s tru c te d  were those in  which th e  fa c to rs  considered were s o le ly  th e  p a rts  
o f  th e  re c ta n g le  and th e  d o t and th e  achievement o f  some s o r t  o f  r e la t io n s h ip  
between them ( i . e .  fo rm al com p o s itio n s ). The com position  was the  r e s u lt  
o f  such p a tte rn in g  and was n o t in flu e n c e d  by e x te rn a l demands fo r  
re p re s e n ta t io n .
V
F igu re  2 -  The R e la tio n  o f a S in g le  Element to  the F ie ld
F igu re  2 rep resen ts  the do t placements o f the two hundred and 
f o r t y  n in e  fo rm al com positions. A number o f  f a i r l y  w e ll de fined 
reg io ns  o f  the  f i e ld  c o n s t i tu te  th e  areas o f  maximum placem ent w h ile
o th e r reg ions were never o r  seldom used. The homogenous c lu s te r in g  
o f  placements in  th e  c e n tre  and in  the mid reg io ns  o f  th e  h o r iz o n ta l and 
v e r t ic a l  l in e s  from  th e  cen tre  to  the s id e s  shows th a t  a la rg e  number o f 
com positions were con s tru c te d  w ith  do ts  a t these f iv e  lo c a t io n s . The 
long c lu s te rs  o f  placements reach ing  in  from  th e  corners  towards th e  cen tre  
a long the d iagnonal zones in  the upper quadrants in d ic a te  th a t many 
com positions were made w ith  d o t lo c a tio n s  in  these a re as . Such agreement 
is  n o t so c le a r ly  m a n ife s t in  the low er qu ad ran ts . There are  many 
s im i la r  com positions w ith  placements in  an in n e r  re g io n  ly in g  on th e  
r ig h t  and l e f t  s ides o f the upper v e r t ic a l  reg ions and c lo s e  to  the  
re s p e c tiv e  d iagnoa l zones. Thus the  fo u r  main lin e s  which d e fin e  
A rnheim 's s t r u c tu r a l map have re ce ive d  experim en ta l su p p o rt. I t  i s  the 
re la t io n s h ip  o f an a e s th e t ic  fo rm  o r  e lem ent to  these fo u r  main s t ru c tu ra l 
l in e s  th a t de term ine whether a com position  has ba lan ce , rhythm , te n s io n , 
u n ity  and v i t a l i t y .
( i )  Ba lance. A l l  forms a n d /o r co lo u rs  in  an a e s th e tic  com position 
must be d is t r ib u te d  in  such a way th a t  ba lance is  achieved r e la t iv e  to  th e  
h o r iz o n ta l and v e r t ic a l  axes. Com positions are  assessed in  term s o f 
whether they m a n ife s t h o r iz o n ta l ba lan ce , v e r t ic a l  ba lance and d iagona l 
balance (e .g .s  Leonardo's 'V ir g in  o f  th e  R o c k s 'i R aphael's 'A lb a  
M adonna').
( i i )  Rhythm. Rhythm is  d e fine d  as re la te d  movement which is  
achieved in  one o r  a l l  o f  th re e  ways. F i r s t ,  th rough th e  r e p e t i t io n  o f 
fo rm s. When forms are  re g u la r ly  repeated a t in te r v a ls  th a t are w e ll 
p ro p o rtio n e d , a movement is  c rea ted  which c a r r ie s  the eye from  one form
to  th e  n e x t. Secondly, i t  may be due tn  an e a s i ly  connected o r  continuous 
l in e  movement o r ,  t h i r d ly ,  to  c o n t in u ity  o f  form  (e .g .s  B o c c io n i's
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'The Forces o f  a S t re e t1; T i t ia n 's  'Danae and th e  Golden Show er').
( i i i )  Tens ion. Tension re fe rs  to  th e  p e rcep tion  o f  movement w ith in  
an imm obile fo rm . The main dev ice  fo r  d is t in g u is h in g  a c t io n  from  r e s t  is  
o b l iq u it y .  The prim ary  c o n d it io n  fo r  th e  e f fe c t  is  th e  amount o f 
d e v ia tio n  from  th e  ba s ic  s p a t ia l framework o f v e r t ic a l  and h o r iz o n ta l.  I t  
i s  a ls o  dependent on the p ro p o rtio n  o f  e lem ents , ons to  th e  o th e r,  and o f  a l l  
o f  these to  th e  o v e ra ll frame (e .g .s  M iro 's  'M a te rn ity 1; T in to re t to 's  
'F in d in g  o f  the  Body o f  S t. M a rk ') .
(1v) U n ity . This e x is ts  when th e  forms In  a com position  are 
arranged in  such a way th a t  th e  e f fe c t  is  harmonious. In  a d u lt  a r t  th is  
is  g e n e ra lly  achieved by su rfa ce  te x tu re  which is  absent in  preschool a r t .  
However, in  th e  l a t t e r  case, i t  may be achieved by s im i la r i t y  o f  a e s th e tic  
forms a n d /o r s im i la r ,  o r  monochromatic c o lo u r  va lues (e .g .s  S e u ra t's  
'L es Poseus' and th e  works o f  M onet).
(v )  V i t a l i t y . This c o n s t itu te s  th e  exc item en t crea ted by the 
use o f  shape, form  and c o lo u r . I t  g e n e ra lly  depends on an o ff-b a la n c e  
o f  forms (e .g .s  K le e 's  'The Order o f  High C  end the works o f  Kand insky).
In  preschool a r t  i t  i s  assessed in  terms o f  boldness o f  form  and c o lo u r .
The sca le  was designed i n i t i a l l y  to  assess e ig h ty  works produced 
by f i f te e n - y e a r  o ld  male and fem ale p u p ils  a t  th e  School o f  A r t ,  B a l le t  
and M usic , Johannesburg. The com positions were judged ind ependently  by 
two a r t i s t s  who ach ieved 98 pe r cen t agreement. The sc a le  was ap p lie d  
in  th e  fo llo w in g  ye a r to  a la rg e  s e le c t io n  o f young c h i ld re n 's  p a in tin g s  
presented f o r  d is p la y  a t  the Preschool C h ild  Conference (1974). These 
com positions were subm itted  by tw e lve  nu rse ry  schools in  Johannesburg, 
in c lu d in g  seve ra l in  Soweto Township c o lle c te d  by the C h ie f In sp e c tre ss ,
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C ity  H ea lth Departm ent. Two judges who were th o rou gh ly  f a m i l ia r  w ith  
preschool c h i ld  a r t ,  b u t who had n o t seen th e  sca le  p re v io u s ly ,  achieved 
88 pe r ce n t agreement in  t h e i r  assessment. The prim ary source o f 
disagreem ent was the  d e f in i t io n  o f  p ro p o rt io n , a c r i t e r io n  o f  te n s io n , in  
th e  young c h i ld 's  w o rk .*  S ince t h is  cou ld  n o t be reso lve d even a f te r  
ex te n s ive  c o n s u lta tio n s  w ith  a r t is t s  and a r t  e d uca to rs , a p a in t in g  was 
judged to  e x h ib i t  te n s io n  i f  the  forms m an ifes te d  o b liqu en ess , o r  i f  t h e i r  
arrangement was o b liq u e , and i f  the com position  was asym m etrical r e la t iv e  
to  the  h o r iz o n ta l and v e r t ic a l  axes. The p a in tin g s  were reassessed on 
th e  amended sca le  and th e  judges achieved 92 pe r cen t agreement.
In  t h is  s tu dy each p a in tin g  was scored by two judges ind ep en de n tly . 
One judge was a n u rse ry  school te ach er who, in  a d d it io n , runs a r t  c lasses 
f o r  the  preschool c h i ld .  The o th e r was an a r t i s t  w ith  no experience 
whatever o f  preschool c h i ld  a r t .  N in e ty  s ix  pe r cen t agreement was 
achieved between them in  t h e i r  assessm ents. The c r i t e r ia  which de fine d  
th e  f iv e  dimensions were judged to  be e ith e r  p re sen t o r  ab sen t, and scored 
one to  nought a c c o rd in g ly . These were summed to  y ie ld  an item  score fo r
+ I n i t i a l l y  these d i f f i c u l t i e s  appeared in s o lu b le . In  f a c t ,  the 
disagreem ents he ld up the  a n a ly s is  o f  the com positions fo r  more than 
a month. The q u es tio n  o f  p ro p o rtio n  in  th e  c h i ld 's  p ro d u c tio n s  needs 
to  be th o rou gh ly  researched s in ce  th e  p ro p o rtio n s  o f  th e  humans the 
c h i ld  draws are  so o f te n  taken as an in d ic a t io n  o f 'in n e r  s ta te ' .
'A sk ing  a c h i ld  to  draw h im s e lf ,  h is  p a re n ts , o r  s im p ly  a boy o r  a 
g i r l  has become one o f  a number o f  ways to  appra ise  gro w th , developm ent, 
in te l l ig e n c e ,  and in  some cases a p a t ie n t 's  p sych o lo g ica l s ta tu s ' .
(C o les, 1964, p . 40 , my i t a l i c s ) .
Accord ing to  Golomb (1974) preschool c h ild re n  g e n e ra lly  are in d i f fe r e n t  
to  the r e la t iv e  s iz e  o f  t h e i r  f ig u re s . The f i r s t  c i r c le s  are q u ite  
la rg e  and the  o th e r  p a r ts ,  o f  n e c e s s ity , s m a lle r . 'The sweeping m otion 
which c rea tes the  la rg e  c i r c le  does not ca rry  a s p e c if ic  em otional o r  
p ro je c t iv e  s ig n if ic a n c e ' ( p .6 1 ). Only when a f ig u r e  has achieved a 
s a t is fa c to r y  le v e l o f  g ra p h ic  d i f f e r e n t ia t io n  and can be drawn com petently 
is  th e  c h i ld  ready to  a tte n d  to  d iffe re n c e s  o f  s iz e , p ro p o rt io n , fo rm , sex 
and d i r e c t io n .  That i s ,  o n ly  when th e  c h i ld  has advanced beyond an 
a p p re c ia tio n  o f  to p o lo g ic a l concepts f c f .  p .77 ). The dominance o f  
p re fe rre d  fo rm  ove r a ccu ra te  p ro p o rtio n  de term ine th e  s iz e  o f the 
c h i ld 's  c re a tio n s  and em otional s ig n if ic a n c e  should ne t be a r b i t r a r i l y  
a t t r ib u te d  to  them,
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each d im ension , as w e ll as a t o ta l  score f o r  th e  s ca le . The item  
scores were c o r re la te d  w ith  the  Item  sums fo r  each ca teg ory  o f r e a c t iv i t y  
on th e  M aternal In te rv ie w  Scale ( a c t i v i t y  l e v e l , r h y th m lc ity ,  approach/ 
w ith d ra w a l, a d a p ta b i l i ty ,  in te n s i ty  o f  r e a c t io n , a t te n t io n  span and 
pe rs is te n c e ) to  de te rm ine whether th e re  was any r e la t io n s h ip  between the 
fo rm al dim ensions and the  p ra c tic e s  adopted in  resp ec t o f  th e  in fa n t 's  
p a tte rn s  o f  r e a c t iv i t y  o r  b a s ic  rhythm s. The Item  scores were a lso  
In te rc o r re la te d  to  de term ine th e  r e la t iv e  independence o f  each item  
from  any o th e r. These in te r c o r re la t io n s  appear in  Table 11 (p . 77 ).
Percentages o f  boys and g i r l s  e x h ib it in g  th e  fo rm al dim ensions in  
th e i r  com positions a t  each age le v e l were computed (Table 3 ; F igu res 3 ,
4 , 5 ) .  These were compared and re fe re n ce  made to  th e  c o r re la t io n s  
between the c a te g o rie s  on the  Scale o f  Formal Dimensions and those on the 
M aternal In te rv ie w  S ca le , in  an a ttem p t to  d e te c t any p o s s ib le  developmental 
trends which m ight account fo r  th e  depress ion in  scores found on some 
dim ensions. The scores o f  the boys and g i r l s  a t  each age le v e l were then 
combined and the scores fo r  th e  c h ild re n  a t the  th re e  age le v e ls  compared 
to  de term ine whether th e re  was a s ig n i f i c a n t  d if fe re n c e  between th e  means 
on the  fo rm al d im ensions.
2 .3 .2  Method
The easel p a in tin g s  were c o lle c te d  in  the second term  o f  1973 d u rin g  
re g u la r  school sessions be fo re  12.00 p.m. This tim e o f  th e  yea r I s  a 
q u ie t p e rio d  in  th e  sc h o o l, r e la t iv e ly  fre e  o f  the  d is ru p t iv e  p re pa ra tion s  
f o r  fe s t iv a ls .  The c h i ld re n , in  p a r t ic u la r  th e  th re e -y e a r o ld s , are 
g e n e ra lly  s e t t le d .  The m a te ria l was requested from  th e  c h ild re n  by the  
su p e rv is o r  In  each school s in ce  i t  was f e l t  th a t  a person f a m i l ia r  to  the 
c h i ld  would encourage the most spontaneous response. A lso * none o f  the 
sup e rv iso rs  in vo lve d  were resp o n s ib le  fo r  any one group and th e re fo re  had 
more tim e  than the  group te ach er to  con cen tra te  on the  p r o je c t  and to
observe the  s ta nd ard ise d requirem ents 1n so f a r  as p o s s ib le .
D uring a pe r io d  o f  f i v e  consecu tive  days ( i . e .  from  Monday to  
F r id a y )  which d id  no t c o in c id e  in  th e  th re e  schools to  g iv e  the w r i te r  
the o p p o r tu n ity  to  make o b s e rv a tio n s , p ieces o f  m an ila  paper 20J" x 16J" 
were a ttach ed  to  the  one s id e  o f  th e  double easels in  th e  a r t  a re a . The 
ease ls  a re  t a l l  enough to  p e rm it th e  c h i ld  to  stand a t h is  w ork. The upper 
edge o f  the  paper was about 42" from  th e  f lo o r  p e rm itt in g  the arm to  work 
a t  sho u ld e r h e ig h t. The su p e rv iso r  w ro te  th e  c h i ld 's  name in  the upper 
l e f t  hand co rn e r when he had f in is h e d  to  f a c i l i t a t e  o r ie n t in g  the p a in tin g  
f o r  e va lu a tio n  purposes. Powdered p o s te r  p a in t  was mixed w ith  w a te r and 
p laced in  g la ss  jam ja r s .  I t  was fu rn ish e d  in  f iv e  c o lo u rs , re d , y e llo w , 
g reen, b lu e  and p u rp le . However, a lthough the s tre n g th  o f  the p a in t  was 
s p e c if ie d  ( i . e .  one tablespoon powder p a in t and o n e - th ird  p in t  w a te r) th is  
was c le a r ly  n o t observed in  some cases, c o m p lica tin g  e v a lu a tio n  where i t  
depended on the  w e ig h tin g  o f  a com position  by th e  d is p o s it io n  o f  c o lo u r ,  
th e reb y  c o n tr ib u t in g  to  synm etry o r  asymmetry and to  the judgment o f  
' v i t a l i t y 1. M oreover, th e  c o lo u rs  became somewhat mixed when a c h i ld  
p a in te d  ove r an othe r c o lo u r  o r  re tu rn e d  a brush to  th e  wrong ja r .  Each 
j a r  o f  p a in t was p ro v id ed w ith  th e  la rg e  wash brush which is  s tandard 
in  nu rse ry  scho o ls . I t  would have been d e s ira b le  to  c o lo u r  the handle 
o f  th e  brush to  match the p a in t  in  which i t  was to  be used a lth ou gh i t  
is  d o u b tfu l whether t h is  p re ca u tio n  would have ob v ia te d th e  acc id e n ta l 
m ix ing  o f  c o lo u rs . A u x i l ia ry  m a te ria ls  were o i l - c lo t h  aprons and in  
one sch o o l, a lino le um  under each e a s e l.
The approach to  each c h i ld  was s ta nd a rd ise d : ' I  am c o l le c t in g  
c h i ld re n 's  p a in tin g s  to  p u t in to  a sp e c ia l book. I  would l i k e  to  p u t 
one o f  you r p a in tin g s  in  i t .  Every day t h is  week ou r a c t iv i t y  is  going
to  be p a in t in g . W ill you make me a l o t  o f  p a in tin g s  so th a t  I  can 
choose th e  one I  l i k e  be s t ? ' .  No ru le s  were imposed s in ce  c h ild re n  in  
n u rse ry  schools a re  prevented from  the f i r s t  from  abusing a r t  m a te ria ls . 
They are ta u g h t to  wear an apron when p a in t in g , to  w ipe the  brush ag a in s t 
th e  s id e  o f  the j a r  be fo re  us ing  i t  and to  re tu rn  the  brush to  i t s  own 
j a r ,  though th is  does n o t always occu r. No suggestions whatever were 
made o r  r e s t r ic t io n s  imposed in  resp e c t o f  the  a c tu a l p a in t in g , A f te r  
th e  c h i ld  had completed a p a in tin g  i t  was removed from  th e  easel and 
a llo w e d  to  dry on a f l a t  s u r fa ce  to  p re ven t th e  p a in t from  run n ing .
A t th e  end o f th e  week one p a in t in g  pe r c h i ld  was chosen by the  
su p e rv iso r  from  h is  t o ta l  o u tp u t d u rin g  the preced ing f iv e  days. The 
cho ice was made on the grounds th a t  th e  com position  represen ted the  c h i ld ' 
be s t e f f o r t  among those produced. W illin g n e ss  to  comply w ith  the  
s u p e rv is o r 's  req u e s t, and th e re fo re  th e  q u a n t i ty  o f  p a in tin g s  produced 
v a r ie d  co n s id e ra b ly  among th e  c h i ld re n , as w e ll as among th e  th re e  
scho o ls . One aspect which was ove rlooked was th e  in flu e n c e  o f  a double 
as opposed to  a s in g le  easel on the q u a n t i ty ,  and p o s s ib ly  the  q u a l i t y ,  
o f  the c h i ld 's  p ro d u c tio n s . In  most cases the  c h ild re n  were n o t g iven 
access to  bo th s ides o f  the e a se l. Thus i t  is  no t known whether an 
inc rea se in  p a in tin g  f a c i l i t i e s  would have a ffe c te d  a c h i ld 's  d e s ire  to  
p a r t ic ip a te  in  so fa r  as i t  would have extended bo th ph ys ica l and so c ia l 
f a c i l i t i e s .
This method was an a ttem p t to  inc rea se the  inc id e n ce  o f  the 
elem entary a e s th e tic  forms and t h e i r  fo rm al arrangement in  a com position . 
I t  was f e l t  th a t  th is  c a lle d  fo r  a s p e c ia l s e t o f  c o n d itio n s  which 
inc lu de d  the fo llo w in g  aspects :
( i )  a m o to ric  c o n d it io n , s in ce  i t  is  p o s tu la te d  th a t the  rhythm ic  
e le c t r ic a l  charges c a r ry in g  the  messages o f  the m otor nerve  to  the  muscle 
c e l ls  are th e  p rim ary  source o f  the la b i le  schemes. The c h i ld  was 
th e re fo re  asked fo r  a be hav iou ra l item  which in vo lve s  maximum gross motor 
movement and which can be recorded w ith  a minimum o f equipment.
I t  is  sub m itted  th a t  th e  req ue s t f o r  a p a in t in g  meets t h is  c o n d it io n  
and t  a t  i t .  cannot be in te rp re te d  as a c t io n  upon the  environm ent. A c tio n
is  behav iou r w ith  v o l i t io n  o r  in te n t  (E ng lish  and E n g lis h , 1958). However,
■ in vestig a to rs  concerned w ith  the course o f the  c h i ld 's  a b i l i t y  to  draw
. . .  th a t  th e  c h i ld 's  f i r s t  p ro du c tion s  are p u re ly  m oto r phenomena 
o r  m erely hand movements o r  s c r ib b l in g s  w ith o u t meaning, and th a t 
h is  f i r s t  s a t is f a c t io n  i s  de rive d  from  the sim p le rhy th m ic  movement 
. . .  th is  p u re ly  motor stage p e rs is ts  even a t  an age when the  c h i ld  
recogn ises and rea c ts  to  many com p lica ted  sensory p a tte rn s  in  h is  
w o r ld 1 (Bender, 1932, p .196; a lso  c . f .  p .20 ).
More im p o r ta n t ly ,  i t  is  very  d i f f i c u l t  indeed to  see how the 
p ro d u c tio n  o f  a com position  can be confused w ith  m a n ip u la tio n , which is  the 
essence o f an a c t w i th in  the  c o n te x t o f  g e n e tic  e p is tem o lo gy , when the 
o b je c t iv e  a t t r ib u te s  o f  an o b je c t ,  th e  m anipulanda, which make m an ip u la tion  
p o s s ib le , are ab se n t.+
The c rux  o f  t h is  d is s e r ta t io n  is  th a t  th e re  are a t le a s t  two k inds 
o f  know ing, one w ith  lo g ic a l and ph ys ica l p o la r i t ie s  and expvsssed in  
lo g ic ,  language (p ro se ) and fo rm al languages, and a second designed to  
express and a r t ic u la te  fe e lin g s  by means o f  non-verbal symbolism, S im ila r
+ T h is  con fu s io n  is  due to  th e  f a i l u r e  to  d is t in g u is h  (o r  to  m a in ta in  the  
d is t in c t io n )  between key te rm s , in  th is  case the c r i t e r ia  o f  a c t io n  as 
opposed to  movement. Such confus ions pre sen t a se riou s  b a r r ie r  to  the 
co n c e p tu a lis a tio n  o f the fo u n d a tio n a l issues in  e a r ly  human developm ent, 
and consequently to  any m ajor advance in  th is  f i e l d .  The main problem  
l ie s  in  th e  fa c t  th a t  th e re  is  a c r u c ia l d if fe re n c e  in  a l l  aspects o f  
c o g n it iv e  a c q u is it io n  between th e  f i r s t  s teps -  which are r e la t iv e ly  
Independent o f  c o n tro lle d  environm enta l in p u t and probab ly  no t 'le a rn e d ' 
in  th e  usual sense -  and subsequent re finem en ts  (Hebb, 1949 ; W o lf f ,  1969 ) .
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dichotom ies o f two k inds o f  th in k in g  have been pu t fo rw ard  by Po lyan i
(1958) and o th e rs . In  th is  c o n te x t B run e r's  (1968) soe cu la tio n s  are 
ex tre m e ly  in te r e s t in g .  B runer proposes a s im i la r i t y  between m a n ip u la tive  
hand s k i l l s  and some fo rm al language s k i l l s  -  s p e c i f ic a l ly  the n o tio n  o f 
s u b je c t and p re d ic a te  - and suggests th a t  in  in fa n t  a c t io n  on the ob je c ts  
in  r . is  w o r ld , one may f in d  d i r e c t  p re cursors  o f  the  fo rm al aspects o f  
language. The s p e c u la tio n  here is  th a t th e  pro to type s  o f  exp ress ive  
o r  l a b i le  schemes and concepts are to  be found in  the  in fa n t 's  m o t i l i t y  
p a tte rn s .
Ar a ttem p t was made i n i t i a l l y  w ith  20 f iv e - y e a r  o ld s  from  a fo u r th  
school to  assess th e  r e la t iv e  m e r its  o f  a crayon com position  and a p a in tin g  
in  m eeting th e  req u irem en t fo r  a concre te  m a n ife s ta tio n  o f  the  fu n c tio n in g  
o f  the prim ary m o t i l i t y  system. Both media pre sen t the  tra n s fo rm a tio n  o f 
one o r  more o f  i t s  d is c re te  a c t iv i t i e s .  I t  is  d e f in i t e ly  f e l t  th a t  crayon 
is  th e  more a p p ro p r ia te  medium. For one th in g ,  i t  i s  more 't ra n s p a re n t ' 
and reve a ls  u n d e r ly in g  forms which a l l  young c h ild re n  have a tendency to  
conceal under la y e rs  and la ye rs  o f  the  exp ress ive  medium. However, the 
c h ild re n  a p p a re n tly  had had l i t t l e  experience w ith  i t ,  o r  con fidence in  
i t s  use , and the idea was abandoned.
W hile i t  i s  cla im ed th a t  the m o to ric  c o n d it io n  has been met and th a t 
c h i ld  a r t  c o n s t itu te s  a n a tu ra l and s im p le  b io feedback system i t  is  obvious 
th a t  th e  experim en ta l s tudy o f th e  prim ary m o t i l i t y  system, o f  s u b je c t iv i t y  
and o f  concom itant issues such as the re la t io n s h ip  o f  th e  la t t e r  to  
o b je c t iv i t y  is  co n s id e ra b ly  more complex. B io e le c t r ic  re co rd in g  te chn iq ue s , 
and in  p a r t ic u la r  th e  electrom yograph may perhaps be used f o r  in v e s t ig a t in g  
‘ he a c q u is it io n  o f  conceptual s tru c tu re s  f o r  de a lin g  w ith  events no t 'g iv e n ' 
to  p e rce p tio n .
( i i )  consequently , a c o n d it io n  th a t  l im i t s  th e  ve h ic le  o f  exp ress ion .
T h is  was met by th e  request fo r  a p a in tin g .
( i i i )  the  absence o f  re levance o f  th is  behav iou r to  the immediate 
environm enta l s i tu a t io n ,  o r  to  any o th e r concre te  s i tu a t io n .  This 
im p lie s  f ic t i t io u s n e s s  and was In tended to  encourage th e  spontaneous 
p ro du c tion  o f  a b s tra c t form s which c h a ra c te ris e  preschool a r t ,  ra th e r  
than re p re se n ta tio n s  th a t  accrue o n ly  when th e  g ra ph ic  forms have been 
adequa te ly  a r t ic u la te d .
( iv )  th e  la ck  o f  s p e c if ic a t io n  o f  what th e  p a in tin g  should be about 
increased th e  c h i ld 's  dependence on in te r n a l,  in d iv id u a l resources.
An a ttem p t was made to  assess w hether th e  in fa n t 's  p a tte rn s  o f 
r e a c t iv i t y  which e l i c i t  in d iv id u a l pa re n ta l p a tte rn s  o f  r e a c t iv i t y  
in flu e n c e  the m a n ife s ta tio n  a t th re e , fo u r  and f iv e  years o f  such 
elements as rhythm  and ba lance in  a'n a e s th e tic  com p os ition . The scale 
used to  g a th e r t h is  in fo rm a tio n  was adapted, from  Thomas e t  a \ ,  (19S3).
T h is  sca le  was designed to  measure what Thomas e t  a l . c a l l  the  in d iv id u a l i t y  
o f be hav iou ra l responsiveness o f young in fa n t s . I t  i s ,  th e re fo re , th o rou gh ly  
ambiguous in  tn a t  responsiveness- is  a r e la t io n a l  term  in  ic s  f u l l e s t  
sense: behav iou r is  always a re a c tio n  to  an-endogenous o r  to  on exogenous 
s t in u lu s .  Each ca teg ory  in  the Sca le ( in  bo th i t s  o r ig in a l  and adapted 
fo rm ) is  p r im a r ily  concerned w’ th  the in fa n t s ' responsiveness to  h is  
c a re g iv e r ; even in  the case o f  s le e p -w a k in g , be ha v iou ra l p a tte rn in g  is  
su s c e p t ib le  to  c a re ta k e r in f lu e n c e . Kor exam ple, Sander ( in  p ress) has 
s tu d ie d  the d i f f e r e n t ia t io n  o f  s leep and wake s ta te s  in  th re e  in fa n t -  
ca re ta k e r s. ;.v*-.v:s in  th e  imm ediate p o s tn a ta l p e r io d . The experim en t was 
designed to  d is c o v e r w hether the i n i t i a l  a d a p ta tio n  between in fa n t -c a re ta k e r  
is  due to  n o n -s p e c if ic  fa c to rs  re la te d  to  fe e d in g , ho ld in g  and q u ie t in g ,  o r
w hether i t  depends on id io s y n c r a t ic  fa c to rs  re la te d  to  d iffe re n c e s  in  
th e  c h a ra c te r is t ic s  o f  th e  c a re g iv e r  and th e  in fa n t ,  He found an e f fe c t  
o f  in d iv id u a l ca re ta ke r on d u ra tio n  o f  lo n g e s t s leep and lo n g e s t awake pe riod  
pe r 24 hours . Between days 11-29 the  in fa n t  cared fo r  by one o f  th e  two 
s u rro g a te  m others developed s ig n i f i c a n t ly  lo n g e r s leep and awake pe riods 
per day than d id  in fa n ts  cared f o r  by th e  o th e r.
However, th e  in fa n t  n o t o n ly  responds is .  h is  c a re g iv e r ; he a lso  exe rts  
con s ide ra b le  in flu e n c e  on he r. As S tern  (1974) p o in ts  o u t, in te r a c t io n  
between m o th e r - in fa n t is  a unique human in te rcha ng e . Many behaviours 
perform ed by mothers occu r o n ly  in  th e  presence o f  t h e i r  in fa n ts  and 
rep re se n t unusual v a r ia t io n s  o f  normal a d u lt  b e ha v iou r. S im i la r ly ,  many 
o f  th e  in fa n t 's  behaviours are seen in  t h e i r  f u l l e s t  form  on ly  d u rin g  
in te r a c t io n  w ith  a c a re g iv e r . Thus 'we con s ide r as does a lm ost everyone 
e lse  in  the same research  a re a , th a t  in d iv id u a l d iffe re n c e s  can have no 
fa c tu a l d e f in i t io n  o r  meaning except in  the con te x t o f  u n ive rsa l 
c h a ra c te r is t ic s  o f  neonatal fu n c t io n in g ' (Escalona, 1962, p . l j ) .  In  the
in tro d u c t io n  to  a volume devoted to  th e  neg lected  to p ic  o f  the  e f fe c t  o f  
th e  in fa n t  on i t s  c a re g iv e r , Lewis and Rosenblum (1974) p o in t ou t th a t  the  
a lm ost e xc lu s ive  emphasis on th e  e f fe c t  o f  c e r ta in  m aternal behav iou rs  on 
s p e c i f ic  in fa n t  fu n c tio n s  is  n o t o n ly  fa ls e  bu t i l lo g i c a l :  th e  mere
s iz e  o f  a c h i ld  in  terms o f  i t s  h e ig h t and w e ig h t, im m ediate ly  and w ith  no 
othe, in fo rm a tio n , ac ts  upon an approaching a d u l t . , . '  ( p .x v i ,  my i t a l i c s ) . 
Thus a concern th a t  was f i r s t  t e n ta t iv e ly  broached by Escalona as e a r ly  as 
1953 in  her im p o rta n t monograph on em otional development in  th e  f i r s t  yea r 
o f  l i f e  is  now re c e iv in g  in c re a s in g  c la r i f i c a t io n  In  contemporary psychology.
The in fa n t 's  env ironm ent, w hich in c lu d e  h is  c a re g iv e r 's  p a tte rn s  o f 
r e a c t iv i t y  are c o n s ta n tly  m o d if ie d  by h is  own body fo rm , and h is  behav iou r.
The c h i ld  w ith  n o th in g  more s e r io u s  th a n  in fa n t  eczema a l te r s  h is  image
from  one o f  a rew ard ing and rea ssu rin g  evidence o f  h is  m o th e r's  charm 
and fe m in in ity  to  th a t  o f  an u n a t tra c t iv e  and s t ic k y  c re a tu re  re q u ir in g  
an in o rd in a te  amount o f  tim e  and a t te n t io n .  On th e  beha v iou ra l s id e  the 
work o f  A insw orth and h e r colleagues (1972) has dem onstra ted, f o r  example, how 
t i g h t l y  k n i t  are the  in fa n t 's  c ry  p a tte rn s , th e  m o th e r's  in te rv e n t io n  
p a tte rn s  and the  c h i ld 's  a d o p tio n , in  the  la s t  q u a r te r  o f  the f i r s t  y e a r, 
o f  modes o f conmum'cation o th e r than c ry in g . A measure o f  'resp on s iven ess ' 
says a t le a s t as much about the  ' in d i v id u a l i t y '  o f  the m other as about the 
' i n d i v id u a l i t y '  o f  he r in fa n t .
I t  i s  le g it im a te  th e re fo re  to  use th e  Scale in  e i th e r ,  o r  b o th , o f
two ways : as a q u a n t i ta t iv e  measure ( f  the young c h i ld 's  p a tte rn s  o f
r e a c t iv i t y ,  o r  as a q u a n t i ta t iv e  measure o f  th e  c a re ta k e r's  p a tte rn s  o f
r e a c t iv i t y .  As such, i t  i s  n o t p o s s ib le  to  s p e c ify  what a h igh score
on th e  A c t iv i t y  Level measure in d ic a te s  about m aternal p ra c tic e s  compared
w ith  m aternal p ra c tic e s  f o r  a c h i ld  w ith  a low score . However, th is  f la w
is  endemic to  th e  Scale i t s e l f  and i s ,  in  any case, i r r e le v a n t  in  th is
s tudy bu t i t  i s  a lso  a d i f f i c u l t y  which is  common to  o th e r analyses o f  th e
e f fe c ts  o f  c a re g iv e r  on the  in fa n t  and v ice  versa . In  th e  s tudy mentioned
above, Sander, who is  perhaps th e  le a d in g  contemporary th in k e r  in  th e  area o f
e a r ly  human developm ent, observes th a t
bo th women were under vu r d a i ly  o b s e rv a tio n s , bo th  were 
adhering to  th e  r u le  o f  no t waking the baby fo r  a fe e d in g , 
both were reco rd ing  s leep and wake onsets r e l ia b ly .  The 
key de te rm ina n t [was s im p ly ] which o f the two women d id  the 
c a re ta k in g . There were many d iffe re n c e s  between th e  two 
women. We are  unab le to  s p e c ify  cau sa tive  f a c t o r s . . ’ ( in  p re s s ).
Recent review s o f  research on the e f fe c t  o f  pa re n ta l p ra c tic e s  o r  
techn iques (Mussen, 1970) now u n ifo rm ly  recommend cau tion  in  in te r p r e t in g  
c o r re la t io n s  between pa ren t and c h i ld  c h a ra c te r is t ic s  in  a u n id ire c t io n a l 
fa s h io n , and some even go fu r t h e r ,  o f fe r in g  s u b s ta n tive  in te r p r e ta t io n s  o f
th e  c o r re la t io n s  in  terras o f  the  e f fe c ts  o f  c h ild re n  on pa ren ts  { B e i l ,  1975). 
Today, th e re  are a v a r ie ty  o f  research s tra te g ie s  a p p lic a b le  to  the 
contemporaneous s tudy o f m o th e r - in fa n t in te r a c t io n  which do make i t  p o ss ib le  
to  is o la te  c h i ld  and pa ren t e f fe c ts  (e .g . Osofsky and D an zige r, 1974;
Lewis and F reed le , 1974). C onverse ly , a lthough Thomas e t  a l , do no t 
e x p l i c i t l y  reco gn ise  the  f a c t ,  t h e i r  Scale is  a measure o f  what B e ll (1975) 
c a l ls  an a p p e t i t iv e  system, in  th a t  bo th  pa ren t and o f fs p r in g  behave in  a 
manner th a t  produces o r  m a in ta ins  the  behav iou r o f  the o th e r . No lo g ic a l 
lea p is  invo lve d  in  e x p lo it in g  th e  ch ro n ic  am b ig u ity  o f  such a measure.
The cho ice  o f  ins tru m e n ts  in  th is  s tu dy was l im ite d  by i t s  re tro s p e c t iv e  
n a tu re . There are  se rio u s  ind ic tm e n ts  o f  th e  use o f  re tro s p e c t iv e  methods 
to  g a th e r in fo rm a tio n  reg ard in g  the  im pact o f  c h i ld  re a r in g  experiences on 
c h i ld  behav iou r (e .g . Y arrow , Campbell and B u rto n , 1968) and the u n r e l i a b i l i t y  
o f  th e  r e s u lta n t ' f a c t s '  is  a ls o  e v id e n t he re . However, the premises 
reg a rd in g  e a r ly  le a rn in g  which u n d e r lie  th is  unde rtak ing  d i f f e r  from  c u r re n t 
views on the  s u b je c t and these a re  s ta te d  in  th e  in tro d u c t io n  
(S ection  1 .4 ) . On th is  approach q u a l i ta t iv e  measures were no t re q u ire d .
The experim en ta l in v e s t ig a t io n  o f  the prim ary m o t i l i t y  system , and 
th e  conscious o r  unconscious tra n s fo rm a tio n  o f  i t s  va riou s  a c t iv i t ie s " 1" in to  
n o n -d is c u rs iv e  o r  p re s e n ta t io n a l symbolism in v o lv e s , on th e  one hand, a 
d e ta ile d  in te r a c t io n a l a n a ly s is  which can is o la te  m o th e r - in fa n t e f fe c t s .
On th e  o th e r,  th e re  is  the n e ce ss ity  f o r  continuous -  p re fe ra b ly  a u to m a tic  - 
m o n ito r in g  o f in fa n t  a c t iv a t io n  o r  m o t i l i ty " H" p o s s ib ly  by the a p p ro p ria te  
use o f  te le m e tr ic  d e v ices . The p o te n t ia l c o n tr ib u t io n  o f  b io e le c t r ic  
re co rd in g  techn iques to  an unde rs tand ing  o f  th e  p rim ary  and secondary 
m o t i l i t y  systems has been no ted. The advantage o f  th e  s ta b i l im e te r
+ These in c lu d e  a t  le a s t the GSR, EMG, EGG and ,EEG.
++ A c t iv a t io n  and m o t i l i t y  are tre a te d  as synonyms. However, th ey  a re  no t 
id e n t ic a l , bu t th e  d is t in c t io n  demands con s ide ra b le  th e o re t ic a l 
re fin em en t.
designed to  assess m o t i l i t y  typ e  in  neonates (Sander and J u l ia ,  1966) 
is  th a t  i t  a lso  p ro v id es  ro u n d -th e -c lo c k  m o n ito r in g  o f  ca re tak in g  
in te rv e n t io n .
The in te r a c t io n a l a n a lys is  which cou ld be most re ve a lin g  o f the 
r o le  o f  the  prim ary m o t i l i t y  system in  general c o g n it iv e  competence is  
rece n t and o f fe rs  an undeveloped m ethodology. This was im p ra c tica b le  
f o r  use in  a s tu dy o f  t h is  l im i te d  scope. M o t i l i t y  assessment is  
c u r r e n t ly  -  and p ro ba b ly  in e v i ta b ly  -  dependent on c o s t ly  in s tru m e n ta tio n . 
Under these circum stances the  in te g ra l d u a l i t y  o f  the M aternal In te rv ie w  
Scale was accepted and e x p lo ite d .
The mothers o f  th e  c h ild re n  in  the s tu dy  sample w ere, in  most cases, 
in te rv ie w e d  by the w r i te r  a t  the a p p ro p r ia te  sc h o o l. However, a few in te rv ie w s  
were conducted in  th e  p a re n ts ' homes. The Scale was completed d u rin g  the 
in te rv ie w , which' r a r e ly  exceeded one to  o n e -h a lf hours in  le n g th .
A ccord ing to  th e  au thors  o f  the S ca le , th e  o f t-n o te d  degree o f d is to r t io n  
in  a re tro s p e c t iv e  re p o r t  is  la rg e ly  due to  th e  la ck  o f  s p e c i f i c i t y  and 
o b je c t iv i t y  o f  the  qu estio ns asked. A c c o rd in g ly , the da ta  sought from  
th e  m other were d e s c r ip t iv e ,  n o t . in te r p r e ta t iv e ,  fa c ts  o f  be ha v iou r; 
the emphasis was on how th e  baby behaved in  s p e c i f ic  s i tu a t io n s .
N e ve rthe le ss , i t  was q u ite  obvious th a t  th e  accuracy o f  the m other as a 
re p o r te r  o f  beha v iou ra l events is  c r i t i c a l l y  a f fe c te d  by the d is ta n ce  in  
t im e o f  th e  in te rv ie w  from  th e  event de scrib ed . The lon g e s t p e rio d  from 
b i r t h  to  th e  f i r s t  in te rv ie w  in  the Thomas e t  a l .  (1963) s tudy was th re e  
months; in  th is  s tudy i t  was f iv e  y e a rs . Furtherm ore, i t  was c le a r  by 
th e  end o f  th e  in te rv ie w  th a t  w h ile  th e  m a jo r i ty  o f  mothers c laim ed to  
have been the  p rim ary  c a re g iv e r , A f r ic a n  serva nts  had made a s u b s ta n tia l
c o n tr ib u t io n  in  th is  re g a rd , and th a t  many o f  the in fa n t 's  i n i t i a l  
re a c tio n s  to  novel s t im u li  and s i t u a t io n ' were probab ly  missed by 
t h e i r  m others. However, an o v e ra l l  p ic tu re  o f  the c h i ld 's  p a tte rn s  
o f  r e a c t iv i t y ,  and in  p a r t ic u la r ,  h is  m o to ric  p a tte rn s ,d id  emerge.
The sca le  used in  th is  s tudy was m od if ie d  in  two ways F i r s t ,  
Thomas e t  a l . (1963) used n in e  ca te g o r ie s  to  assess the  In fa n t 's  pa tte rns  
o f  r e a c t iv i t y .  Only s ix  o f  these were In c lu de d  in  the  pre sen t s ca le : 
a c t iv i t y  le v e l ,  rh y th m ic ity ,  approach o r  w ith d ra w a l, a d a p ta b i l i ty ,  
in te n s i ty  o f  re a c t io n , a t te n t io n  span. Threshhold o f  respons iveness, 
q u a l i t y  o f  mood and d i s t r a c t i b i l i t y  were om itte d  a f te r  the  com ple tion 
o f  the f i r s t  te n  in te rv ie w s . There appeared to  be con s ide ra b le  ove rla p  
between th re sh h o ld  o f  responsiveness and in te n s i ty  o f  re a c t io n , q u a l i t y  
o f  mood and ap p ro ach /w ithd ra w a l, and d i s t r a c t i b i l i t y  and a t te n t io n  span.
In  o rd e r to  assess th e  ove rla p  amongst those ca te g o rie s  th a t were 
re ta in e d , the in te r c o r re la t io n s  among them were computed. These appear 
in  Tab le 12 (p . 84 ). The tim e needed to  com plete the  in te rv ie w  was 
th e reb y  reduced to  ap p ro x im a te ly  f o r t y - f i v e  m inutes.
Secondly, Thomas e t  a l . (1963) adopted a th re e -p o in t sca le  in  o rder 
to  score  th e i r  p ro to c o ls . The th re e  p o in ts  s e le c te d  f o r  each category  
o f  r e a c t iv i t y  were th e  p o la r  extremes and a m idd le  le v e l.  The re fo re  
every be hav iou ra l reco rd  was scored f o r  each o f the ca teg o ries  on a 
th re e  p o in t sca le  which re s u lte d  in  a s p e c i f ic  item  sum fo r  each category 
o f r e a c t iv i t y ,  as w e ll as a t o ta l  sco re : ( p .57 ).
In  th e  pre sen t s tu dy a concerted  a ttem p t was made to  use th is  method. 
However, in  view o f  the  len g th y  in te r v a l between th e  occurrence o f the
in fa n t 's  behaviour and i t s  d e s c r ip t io n , a tw o -p o in t sca le  was adopted 
in s te a d . The Scales were scored by the  w r i t e r  in  t h is  way. The type
o f  d i f f i c u l t y  encountered may be i l lu s t r a t e d  by an example from  the
ca teg ory  Approach/W ithdraw al.
Q : What was the  response to  s o l id  foods ?
A : He l ik e d  i t ;  he c o u ld n 't  s tand i t ;  e tc .
These answers are in te r p r e ta t io n s  ra th e r  than d e s c r ip tio n s  and, as such, 
a re  ambiguous. However, i t  was very  d i f f i c u l t  indeed to  e l i c i t  from  a 
mother p re c is e ly  why she had deduced th a t  'he hated i t ' ;  fo r  example,
'h e  sp a t i t  o u t ' , 'h e  tu rn ed  h is  head away' w h ich , in  any event m ight 
s im p ly  have been an in d ic a t io n  th a t  the  c h i ld  was no t hungry. The standard 
answer in  these c ircu m stan ces, p a r t ic u la r ly  from  mothers o f  f i v e  ye a r o lds 
was ' I  d o n 't  remember1. In te rp re ta t io n s  were th e re fo re  accepted and 
scored on the same bas is  as d e s c r ip tio n s  : the in fa n t  e i th e r  e x h ib ite d  
approach behav iou r o r  he d id  n o t. ’ He c o u ld n 't  stand i t '  and 'he c r ie d ' 
were granted the same s ta tu s  f o r  purposes o f  s c o r in g , a lthough they are 
c le a r ly  no t e q u iv a le n t m a n ife s ta tio n s  o f  w ithd raw al a lthough th ey  are 
probab ly  adequate fo r  th e  l im i te d  purposes o f t h i r  ' " s s e r ta t lo n .  Thus 
eve ry  M aternal In te rv ie w  Scale was scored f o r  each = s -x  ca teg o ries  
o f  r e a c t iv i t y  in  b in a ry  fa sh io n . These were summed to  y ie ld  bo th :
( i )  an item  sum fo r  each ca teg ory  o f  r e a c t iv i t y .  Each item  sum on 
the  M aternal In te rv ie w  Scale was c o r re la te d  w ith  the item  sum fo r  each 
ca teg ory  on the  Scale o f  Formal Dimensions to  de term ine w hether th e re  
was any r e la t io n s h ip  between the tw o;
( i i ) to ta l  score.
The c o r re la t io n s  among th e  e leven te s t  v a r ia b le s  were sub jecte d  to  
fa c to r  a n a lys is  on the IBM 360/50 C a ll S e rv ice . T h i a n a ly s is  was 
undertaken to  de te rm ine whether th e  c la im  th a t  a motor fa c to r  is  
predom inant d u rin g  th e  preschool years in  a e s th e tic  developm ent, 
de fin e d  in  terms o f  form s and t h e i r  arrangement in  the  c h i ld 's  com p os ition s , 
can be supported . The a n a ly s is  is  based on th e  In te rc o r re la t io n s  among 
th e  e leven c a te g o rie s  on the Scale o f Formal Dimensions and th e  M aternal 
In te rv ie w  Scale.
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( i i )  a t o ta l  score.
The c o r re la t io n s  among th e  e leven te s t  v a r ia b le s  were sub jec te d  to  
fa c to r  a n a ly s is  on the  IBM 360/50 C a ll S e rv ice . The a n a lys is  was 
undertaken to  de term ine whether th e  c la im  th a t  a m otor fa c to r  is  
predom inant d u rin g  th e  preschool yea rs  In  a e s th e tic  developm ent, 
d e fin e d  In  terms o f forms and t h e i r  arrangement in  the  c h i ld 's  com p os ition s , 
can be supported . The a n a ly s is  is  based on the  in te r c o r re la t io n s  among 
the e leven ca te g o rie s  on the  Scale o f  Formal Dimensions and th e  M aternal 
In te rv ie w  Scale.
CHAPTER 3
RESULTS
3.1 The Scale o f  Formal Dimensions
The percentage o f  boys and g i r l s  in  whose com positions the fo rm al 
dim ensions were r e f le c te d  a t  each o f  th e  th re e  age le v e ls  is  shown in  
Tab le 3 and in  F igu res 3 , 4 and 5, F igu re  6 compares th e  com posite 
scores o f  the  c h ild re n  in  each o f  the  th re e  age groups in  terms o f  the 
presence o f  ba lan ce , te n s io n , rhy thm , u n ity  and v i t a l i t y  in  t h e i r  
com positions.
S c ru t in y  o f th e  combined scores (F ig u re  6) c le a r ly  in d ic a te s  th a t 
th e  f i r s t  hypothes is  has been co n firm e d . The fa c to r  a n a ly s is  o f  m o to r ic i ty  
(pp . 52 -54 ) which is  im p lic a te d  by t h is  h yp o th e s is , suggests th a ‘  the 
p a r t ic u la r  d is c re te  a c t iv i t ie s  o f  th e  p rim ary  m o t i l i t y  system winch the 
c h i ld  is  t r a n s la t in g  in to  p re s e n ta t io n a l symbolism is  the  rhythm ic  
e le c t r ic  charges o f  th e  motor ne rve.
Table 3 : Percentages o f  C h ild re n  R e fle c tin g  Formal Dimensions in  
T h e ir  P a in tin gs_______ __________________________________
Group Balance Tenrion Rhythm U n ity V i t a l i t y
No % % % % %
3 years
Boys 10 50 60 90 90 100
G ir ls 10 80 60 90 100 90
4 years
10 60 70 70 100 80
10 90 50 100 60 70
Boys 10 80 90 70 80 70
G ir ls 10 100 40 30 90 100
100
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F igu re  3 -  Percentages o f C h ild re n  R e fle c tin g  Formal Dimensions in  
T h e ir  P a in tin g s  : Three Years
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F igu re  4 -  Percentages o f  C h ild re n  R e fle c tin g  Formal Dimensions in  
T h e ir  P a in tin g s  : Four Years
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F igu re  6 -  Percentages o f C h ild re n  R e fle c tin g  Formal Dimensions • 
T h e ir  P a in tin g s  : F ive  Years
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3.1 .1  A Fac to r A n a lys is  o f  M o to r ic i ty
The c o r re la t io n s  among th e  te s t  v a r ia b le s  were sub jecte d  to  
fa c to r  a n a lys is  on th e  IBM 360/50 C a ll S e rv ice . The m a tr ix  o f  
in te r c o r re la t io n s  appears In  Tab le 4.
Table 4:
1 2 3 4 5 6 7 8 9 10 11
Balance - .3 6 .03 .20 .02 -.31 -.2 9 -.2 5 .0 - .0 3 0
Tension -.36 1 .01 -.0 2 .13 .02 .08 .01 .19 .06 -.0 4
Rhythm .u - .18 .20 .35 .34 .39 .02 .16 0
U n ity .18 1 .25 .15 .14 .18 .17 .09 -.1 2
V i t a l i t y .02 .13 .20 .25 7 .05 .0 .04 .07 - .3 0 -.0 5
A c t iv i t y  Level -.31 .02 .35 .15 .05 .95 .39 .11 - .0 4 .17
R hy th m ic ity -.29 .08 .34 .14 .0 .95 1 .88 .15 - .0 5 .10
Approach/W ithdrawal •.25 .01 .39 .18 .04 .89 .88 .20 .10 .18
A d a p ta b i l it y 0 .19 .02 .17 .07 .11 .15 .20 1 .14 .09
In te n s ity  o f  Reaction ■.03 .06 .16 .09 - .1 0 -.04 - .0 5 .10 .14 1 .42
A t te n t io n  Span 0 - .0 4 0 -.1 2 - .0 5 .17 .10 .18 .09 .42 1
The number o f  fa c to rs  to  be e x tra c te d  was estim a ted by K a is e r 's  
c r i t e r io n  (K a is e r, 1958). Four fa c to rs  appeared to  be s ig n i f ic a n t  according
to  K a is e r 's  d e c is io n  ruJe . The eigenvalues and cum u la tive  p ro p o rtio n s  o f
these fa c to rs  appear in  Table 5.
Eigenvalues Cum ulative P rop o rtio ns
I 3.254 .296
I I 1.521 .434
I I I 1.465 .567
IV 1.337 .689
The p r in c ip a l axes were then e x t ra c te d . The m a tr ix  o f  fa c to r  
loa d in gs  appears in  Tab le 6.
Table 6 : F a c to r M a tr ix
I I I I I I IV
1. Balance -.3 5 3 .547 .404 -.3 0 4
2. Tension .137 ".247 -.20 2 .798
3. Rhythm .497 ,359 .184 .023
4. U n ity .236 .67! ,253 .187
5. V i t a l i t y .120 .550 -.03 9 .440
6 . A c t iv i t y  Level .949 .026 -.13 6 .181
7. R hy th m lc ity .940 .030 -.171 .149
8 . Approach/W ithdrawal .942 -.0 0 8 .014 -.1 3 5
9 . A d a p ta b i l it y .253 .040 .305 .492
10. In te n s ity .114 -.28 6 .780 .176
11. A t te n t io n  Span .210 -.441 .642 -.1 0 0
The p r in c ip a l axes were ro ta te d  to  the orthogona l variraax c r i t e r io n  
(K a is e r ,  1958). The ro ta te d  m a tr ix  appears in  Table 7.
Tab le  7 : Rotated F ac to r M a tr ix
I I I I I I IV
1. Balance -.30 9 .329 .058 -.7 0 4
2 . Tension -.05 3 .148 .024 .855
3. Rhythm .449 .425 .097 -.1 3 6
4. U n ity .129 .749 .021 -.1 6 3
5. V i t a l i t y .009 .670 -.184 .168
6 . A c t iv i t y  Level .972 .034 .100 .077
7. Rhythmi c i ty .960 .034 -.017 .115
8 . Approach/W ithdrawal .933 .109 .142 .059
9. A d a p ta b i l ity .067 .395 .352 .342
10. In te n s ity -.03 7 .079 .852 .041
11. A t te n t io n  Span .149 -.19 7 .772 -.06 2
Rotated load ings o f  .60 o r  g re a te r  were considered s ig n i f ic a n t  in  
d e fin in g  th e  fa c to r s .  The in te r p r e ta t io n  o f  the fa c to rs  is  d e a lt  w ith  
in  S e c tion  4 .1 .1 .
The percentage o f com positions o f  boys and g i r l s  a t  each age le ve l 
in  which o b liqu es  and d iagona ls  occu r.
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There is  no s ig n i f ic a n t  inc rea se  in  the  percentage o f  d iagona ls  
and o b liqu es  found in  the c h i ld re n 's  com positions between th re e  to  f iv e  
yea rs  o f age. However, th e  m a jo r i ty  o f  normal c h ild re n  do acqu ire  
diagona l and ob liq u e  forms b e fo re  th e  stage o f fo rm al o p e ra tio n a l th ou gh t. 
This is  in te rp re te d  to  mean th a t  between th re e  and f iv e  yea rs  o f  age th e re  
is  no q u a l i ta t iv e  change in  a e s th e tic  developm ent. G athering a d d it io n a l 
com positions by c h ild re n  a t s ix ,  seve n ,e ig h t o r  even n in e  yea rs  o f  age 
m erely to  dem onstrate th e  a c q u is it io n  o f  the d iagnonal would no t have shed 
any l i g h t  on the im p o rta n t qu estio ns which have to  be re so lve d  in  th is  
re sp e c t. These a re  o f  th e o re t ic a l n a tu re , namely :
(a )  the ac tua l fa c t  o f q u a l i ta t iv e  change;
(b) th e  na tu re  o f th is  change.
A d e f in i t i v e  answer to  (a ) would re q u ire  a d e ta ile d  an a lys is  o f  the 
concept o f  stages in  c o g n it iv e  developm ent. However, i t  is  u n l ik e ly  th a t 
such an a n a ly s is  cou ld  y ie ld  v a l id  im p lic a t io n s  fo r  th is  s tudy a t t h is  tim e . 
In  any event the concept o f  stages is  i t s e l f  e x c e p t io n a lly  confused. 
A t te n t io n  was th e re fo re  centered on (b ) and in  th is  regard  i t  is  argued 
in  th e  fo llo w in g  s e c t io n  (pp . 71-81 ) th a t  ta k in g  in to  account p e rce p tu a l, 
m otor and c o g n it iv e  aspects th e re  is  s tron g  th e o re t ic a l sup po rt f o r  the  
c la im  fo r  a q u a l i ta t iv e  change o r  c o g n it iv e  re o rg a n is a tio n  in  a e s th e tic  
development a f t e r  f i v e  years o f age. There i s ,  o f  course , no experim en ta l 
sup po rt fo r  th is  c la im  in  th is  d is s e r ta t io n  o r  elsewhere.
Tab le 8 : Percentage o f  D iagonals and O bliques in  C h ild re n 's  Compositions
3 Years 4 Years 5 Years
D ia g o n a lity
G ir ls 20% 10% 50%
Boys OK 10% 10%
O b liq u ity
G ir ls 10* 10% 20%
Boys 20% 20% 0%
3.3  The In flu e n c e  o f  M aternal R e a c t iv i ty  on A e s th e tic  Development
The c o r re la t io n s  among th o  c a te g o rie s  on the Scale o f  Formal 
Dimensions and th e  c a te g o rie s  on th e  M aternal In te rv ie w  Scale which 
te s t  th e  hypothes is  th a t  the fo rm al dim ensions a re  no t in flu e n ce d  
by th e  m o ther's  r e a c t iv i t y  to  he r in fa n t ’ s behav iou r appear in  Table 9. 
I t  is  subm itted  th a t  hypothes is  3 has been con firm ed.
+ I t  should be noted th a t  the presence o f  th e  d iagona l in  50 pe r cent 
o f  th e  f iv e  y e a r o ld  g i r l s  occu rred  in  one school o n ly . No te s ts  were 
ap p lie d  to  de te rm ine th e  c o g n it iv e  s ta tu s  o f these g i r l s ,  no r were the 
teachers questioned reg a rd in g  t h e i r  te ach in g  p ra c t ic e s . However, 
a lthough teachers may p o s s ib ly  ’ te a ch ' th e  c h i ld  the d iagona l in  th e  
la s t  ye a r o f  nu rse ry  school i t  is  d o u b tfu l whether they would do so 
be fo re  th e  second h a l f  o f  th e  ye a r.
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Table 9 : C o rre la t io n s  Between th e  C atego ries  on the M aternal In te rv ie w  
Scale and the Sca le o f  Formal D im e n s io n s __________________
Balance Tension Rhythm U n ity V i t a l i t y
Combined
A c t iv i t y  Level - .3 1 2 .027 .359+ .154 .057
R hythm ic ity -.29 2 .082 .344+ .143 .003
Approach/W ithdrawal -.254++ .016 .398+ .186 .048
A d a p ta b il ity -.006 .192 .023 .172 .076
In te n s ity -.03 7 .062 . 167 .097 -.1 0 8
A tte n t io n  Span -.00 2 -.04 5 -.06 2 -.122 -.05 7
A c t iv i t y  le v e l .197 -.234 .349 .086 -.04 5
R hythm ic ity .056 .065 .063 -.0 7 8 .007
Approach/Wi thdraw al 066 - .1 0 5 .115 .565+ -.08 2
A d a p ta b il it y .044 .031 -.27 4 -.067 .211
In te n s ity -.21 8 .053 .228 .246 - .3 9 3
A t te n t io n  Span -.09 6 -.2 6 8 .337 .098 -.593+
A c t iv i t y  Level -.229 -.04 2 .098 -.06 2 .278
R hy th m ic ity .161 .:0 4 -.15 6 .200 -.13 4
Approach/W ithdrawal .119 -.1 2 8 .279 -.10 0 .166
A d a p ta b il it y -.15 9 .146 .112 -.075
In te n s ity .181 0 .269 .069 .108
A t te n t io n  Span -.04 3 .109 -.047 -.38 5 .182
A c t iv i t y  Level .225 -.37 9 -.29 8 .390 .045
R hythm ic ity -.089 .237 -.021 -.021 -.05 5
Approach/W ithdrawal - .1 1 6 ,195 .154 .051 .203
A d a p ta b il ity .120 .416 .003 .360 .179
In te n s ity -.11 6 .195 .154 .051 0
A tte n t io n  Span .246 -.1 3 8 -.327 .109 0
+ p < .01
++ p < .05
3 .4  D iffe re n ce s  Between th e  Means o f  Boys and G ir ls  on the Formal Dimensions
A t the  th re e  and fo u r  ye a r age le v e l , as w e ll as in  the case o f 
the combined sco re s , assuming equal variances between the means, th e re  
were no s ig n i f ic a n t  d iffe re n c e s  between the fo rm al dim ansions in  the 
com positions o f  boys and g i r l s .  However, a t  the f iv e  ye a r le v e l the 
t  va lu e  approached s ig n if ic a n c e . Furtherm ore , in  th is  l a t t e r  case, 
assuming unequal v a r ia n ce s , th e  d if fe re n c e  between the means ju s t  reached 
s ig n if ic a n c e . The r e s u lts  appear in  Tables 10 (a )  and (b ) .
Thus hypothes is  4 has been p a r t i a l l y  con firm ed.
Tab le 10(a) : t  Tes t o f  a D iffe re n c e  Between Means, Assuming Equal Variances 
(a ) Combined Scores
t  value 
d f
= -0.91368 
58
Mean o f  A
Standard E r ro r  o f  A
32.99d89
0.93218
Mean o f  B
S te w a rd  E r ro r  o f  B
31.66658
1.12273
(b) 3 Years
t  vaU '6 -1.29159
d f 18
Mean o f  A
Standard E r ro r  o f  A
■ 35.09998 
» 1.26885
Mean o f  B
Standard E r ro r  o f  B
-  32.3998 
= 1.66132
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(c ) 4 Years
(d ) 5 Years
t  va lue  = 1.65418
d f  » 18
Mean o f  A = 29.99997
Standard E r ro r  o f  A = 1.18322
Mean o f  B = 34.09998
Standard E r ro r  o f  8 = 2.17792
t  va lue  «■ -2.09246
d f = 18
Mean o f  A = 33.89998
Standard E r ro r  o f  A = 1.95192
Mean o f  D = 28.49997
Standard F r ro r  o f  B = 1.68819
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Tab le 10(b) : 
(a ) Combined
(b) 3 Years
(c )  4 Years
(d ) S Years
: Tes t o f  a D iffe re n c e  Between Means, Assuming Unequal Variances
d f
Mean o f  A
Standard E r ro r  o f  A 
Mean o f  D
Standard E r ro r  o f  8
= -0.91368 
58
= 32,99389 
■ 0.93218
= 31.66658 
= 1.12273
d f
Mean o f  A
Standard E r ro r  o f  A 
Mean o f  B
Standard E r ro r  o f  8
-  35.09998 
= 1.26885
= 32.39998 
= 1.66132
t  va lue 
d f
Mean o f  A
Standard E r ro r  o f  A 
Mean o f  S
Standard E r ro r  o f  8
« 29.99997 
= 1.18322
= 34.09998 
= 2.17792
t  va lue 
d f
Mean o f  A
Standard E r ro r  o f  A
= -2.09246 
19
= 33.89998 
= 1.95192
Mean o f  B
Standard Error o f B
28.49997
1.68819
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CHAPTER 4
DISCUSSION
4.1 The Scale o f  Formal Dimensions
In  d iscu ss in g  the r e s u lts  which s u b s ta n tia te  th e  f i r s t  h yp o the s is , 
th e re  are  th re e  p o in ts  to  be made :
1. The in te r c o r re la t io n s  among th e  ca te g o r ie s  on th e  Scale o f  Formal
Dimensions based on In d iv id u a l da ta from  th e  th re e , fo u r  and f iv e  yea r
age le v e ls  are w ith  th re e  e x c e p t io n s , independent (Table 11 ). T h e o re t ic a l ly ,  
th e re fo re , they cannot be exp la in ed in  terms o f  one s in g le  un d e rly in g  
mechanism. However, i t  i s  proposed th a t th ey  are the behav iou ra l 
m a n ife s ta tio n  o f  the fu n c t io n in g  o f  th e  prim ary m o t i l i t y  system. I t  
has been po in te d  ou t th a t  t h is  has seve ra l components and a d e ta ile d  
a n a lys is  o f  these is  u n fo r tu n a te ly  n o t p o s s ib le .
2. The r e s u lts  p e r ta in in g  to  hyp othes is  4 in d ic a te  th a t  th e re  are no
s ig n i f ic a n t  d iffe re n c e s  between the  means o f  the  scores on th e  fo rm a! 
dim ensions in  th e  com positions o f  boys and g i r l s  a t  the th re e  and fo u r  
y e a r age le v e l .  A t th e  f iv e  yea r le v e l , however, the  t  va lue  does 
approach s ig n if ic a n c e . T h is  a n a ly s is  cannot reveal any d iffe re n c e s  
w hich may e x is t  between boys and g i r l s  on each dim ension a t  each age 
le v e l ,  whereas s c ru t in y  o f  the  da ta suggests th a t such d iffe re n c e s  may
3 . No a ttem p t was mads to  de term ine whether the com positions o f  
c h ild re n  a t th re e  years d i f f e r  s ig n i f ic a n t ly  from  those a t fo u r  and 
f i v e  ye a rs , o r w hether those a t  fo u r  d i f f e r  s ig n i f i c a n t ly  from  those a t 
f i v e ,  a lthough the  c.unblned r e s u lts  do n o t reveal any s ig n i f ic a n t
d if fe re n c e  between boys and g i r l s  a t  the th re e  age le v e ls .  This om ission 
was due to  the  th e o re t ic a l assumption th a t  th e  young c h i ld 's  c o g n it iv e  
s tru c tu re  undergoes one re -o rg a n is a tio n  when he passes from  th e  sensory- 
m otor to  thi» p re -o p e ra tio n a l s ta g e , and a second between th e  ages f iv e  
to  seven. The la c k  o f  d iagona l and o b liq u e  placements (as w e ll as 
d iagona l and o b liq u e  fo rm s) In  th e  com positions o f  c h ild re n  a t . th re e ,  fo u r  
and f iv e  years suggests th a t  th e re  is  no q u a l i ta t iv e  change a t  those ages.
In  o th e r  w ords, th e  u n d e rly in g  mechanisms do no t appear to  a l t e r  between th re e  
to  f i v e ,  d e s p ite  the  fa c t  th a t g e n e tic  eplstem ology d iv id e s  th e  p re -o p e ra tio n a l 
p e r io d  in to  two sub -s tages. However, normal c h ild re n  do acq u ire  d iagona l and 
o b liq u e  forms sometime between f iv e  to  tw e lve  yea rs  o f  age. Thus change in  
c o g n it iv e  s tr u c tu r e ,  e i th e r  q u a l i ta t iv e  o r  q u a n t i ta t iv e  does occur sometime 
a f t e r  age f iv e .
I t  is  c le a r  from  an In s p e c tio n  o f  the da ta th a t  in  no ins ta nce  does 
th e  inc id en ce  o f  a fo rm al dim ension in  the c h i ld re n 's  com positions f a l l  
below th e  50 pe r ce n t le v e l .  A t th re e  yea rs  o f age th e re  would no t 
appear to  be any s ig n i f ic a n t  d if fe re n c e  between the  means o f  bqys and 
g i r l s  on each o f  the d im ensions. The inc id en ce  o f  rhy thm , u n ity  and 
v i t a l i t y  is  g re a te s t;  th e  inc id e n ce  o f  balance and te n s io n  the  le a s t.
In  the fo rm er case th is  would seem to  r e f le c t  the  r e la t iv e ly  unimpeded 
m a n ife s ta tio n  o f fundamental b ivrnythm s in  the  c h i ld re n 's  
p ro d u c tio n s . S o c io -c u ltu ra l in flu e n c e s  do no t appear, a t  th is  e a r ly  
s tage in  the f i r s t  preschool y e a r ,  to  have had any ap p re c ia b le  e f fe c t .
The scores in  the la t t e r  case a re  depressed, as th ey  are  a t  fo u r  years 
o f age (and to  a le s s e r  e x te n t,  in  th e  combined scores) by the  r e la t iv e  
absence o f  d iagona ls  and o b liq u e s .
A t fo u r  yea rs  o f age th e re  is  a p ro p o rtio n a l d e c lin e  in  the 
c h i ld re n 's  scores on v i t a l i t y ;  th e re  is  a s u b s ta n tia l d e c lin e  in  the 
g i r l s '  scores on u n ity  w h ile  th e  scores on rhythm increase in  the  case 
o f  g i r l s ,  bu t decrease in  th e  case o f  th e  boys. The maximum inc id en ce
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Table 11 : In te r c o r r e la t io n s  Between the C ategories on th e  Scale
o f  Formal Dimensions ______________________________
Balance Tension Rhythm U n ity V i t a l i t y
Combined
Balance 1 -.3 6 2 'h .038 .204 .027
Tension -.3 6 2 1 .011 -.02 2 .134
Rhythm .038 .011 1 .185 .206
U n ity .204 -.0 2 2 .185 1 . 2 5 9 *
" i t a l i t y .027 .134 .206 .259++ 1
3 Years
Balance 1 - .m z * .767 .077 -.0 4 0
Tension - .5 6 2 * i -.0 1 4 .080 .309
Rhythm .167 -.01 4 1 .330 -.0 1 6
U n ity .077 .080 .330 1 .246
V i t a l i t y -.0 4 0 .309 -.01 6 .246 1
t  Years
Balance 1 -.3 5 8 .278 ,161 -.2 8 7
Tension -.3 5 8 1 -.1 7 9 -.0 2 5 .088
Rhythm .278 -.17 9 1 .320 .441
U n ity .161 -.0 2 5 .320 1 .203
V i t a l i t y -.28 7 .088 .441 .203 1
5 Years
Balance 1 -.18 6 .068 .604+ .509++
Tension -.1 8 6 1 .186 -.11 4 ,095
Rhythm .068 .186 1 -.0 9 0 .169
U fiity .604* - .11 4 -.0 9 0 1 .169
V i t a l i t y .509** .095 .169 .169 1
++ p <.05
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o f  rhythm  in  g i r l s '  com positions d u rin g  the fo u r th  y e a r may SncHcate 
some fa c to r  in  common w ith  t h e i r  a c q u is it io n  o f  language a t an e a r l ie r  
age than boys. Both may be le la te d  to  the fa c t  th a t  th e  fo u r th  yea r 
is  e s s e n t ia l ly  one o f  fa n ta s y , when the sym bo lic  fu n c tio n  is  exe rc ised 
by g i r l s  in  a w ide v a r ie ty  o f  spheres. Boys are less  fre e  in  th is  
re s p e c t, being s u b je c t to  in c re a s in g  r e s t r a in t  in  accord w ith  a d u lt 
demands f o r  th e  assum ption o f  the a p p ro p r ia te  sex r o le .  However, i t  is  
ve ry  d i f f i c u l t  to  account f o r  the  plunge in  th is  score fo r  th e  g i r l s  a t 
age f i v e ,  whereas boys m a in ta in  t h e i r  p re v io us  le v e l.  Furtherm ore, the 
In co n s is te n c ie s  between th e  scores o f  boys and g i r l s  a t  fo u r  and f iv e  
yea rs  o f  age cannot be accounted f o r  by the sm all s iz e  o f the samples 
s in ce  a t  f i v e  the  d iffe re n c e s  between the means on the in d iv id u a l scores 
approach s ig n if ic a n c e , whereas th e re  is  no s ig n i f ic a n t  d if fe re n c e  in  th is  
resp e c t on the  combined scores.
The rhy th m ic  occurrence o f  events is  fundamental to  l i v in g  systems and 
f o r  th e  human c irc a d ia n  rhythm , s o c ia l ra th e r  than ph ys ica l ze itg e b e rs  
are  o f  p rim ary  im portance. I t  i s  p o s s ib le  th a t  the depressed scores are 
re la te d  'i n some way to  t h is  ba s ic  rhythm. The c h i ld 's  r e s t - a c t iv i t y  c y c le , 
on which s leep-wake s ta te s  are g ra d u a lly  imposed d u rin g  ap p rox im a te ly  the  
f i r s t  s ix  yea rs  o f  l i f e ,  p ro v id es  the framework w ith in  which a l l  h ig h e r 
nervous (e .g . c o g n it iv e )  fu n c tio n s  are though t to  deve lop . The cap a c ity  
f o r  a t te n t io n ,  in  p a r t ic u la r ,  depends upon the c o n s o lid a tio n  o f  these  
processes in to  fu n c t io n a l s ta te s . A t te n t io n  is  e s s e n t ia l to  the 
e v o lu tio n  o f la te r  shared sym bolic knowledge; m oreover, du r in g  the  
pa s t decade, the focus o f  c o g n it iv e  development has s h if te d  from  the 
le a rn in g  to  th e  a tte n d in g  process (e .g . M cC a ll, 1971).
The mechanism c o n t r o l l in g  th e  r e s t - a c t iv i t y  cyc le  has been
lo c a l is e d  to  th e  b ra in  stem, and in  th e  absence o f  fo re b ra in  in te g ra t io n  
expresses i t s  in flu e n c e  o v e r t ly  as a p e r io d ic  m odulation o f  neuronal 
e x c i t a b i l i t y .  In  the young c h i ld ,  i t s  fu n c tio n  m y  be p u re ly  hom eo s ta tic . 
S ince s t a b i l i t y  in  t h is  cyc le  appears to  depend upon developments 
o c c u rr in g  a t f i v e  to  te n  yea rs  o f  age ( i . e .  beyond nu rse ry  school ag e ), 
perhaps re la te d  to  changes in  hypotha lam ic  and p i t u i t a r y  fu n c tio n s  
(Sterm an, 1971), such homeostasis may be s e r io u s ly  d is ru p te d  by the 
im p o s itio n  o f  th e  h ig h ly  a r t i f i c i a l ,  ro u t in is e d  environm ent o f  the 
nu rse ry  school though younger c h i ld re n , perhaps p a r t i a l l y  due to  
e g oce ntrism , may be r e la t iv e ly  im pervious to  i t .  I t  i s  p o s s ib le  th a t 
g i r l s  a re  more a f fe c te d  by these s t r ic tu r e s  and because o f developmental 
p re c o s ity ,  a t  an e a r l ie r  age.+ In  s h o r t ,  i t  may be th a t  aspects o f 
b io lo g ic a l fu n c tio n  th a t  u n d e r lie  a b a s ic  p e r io d ic i t y  founded in  
in fa n c y  are  a d ve rse ly  a f fe c te d  by th e  segmented tim e ta b le  common to  
a l l  th re e  schools in  t h is  s tu d y , and to  the m a jo r ity  o f  n u rse ry  schools 
in  Johannesburg. There is  some evidence th a t  ignorance o f the a p p ro p ria te  
o rg a n is a tio n  o f the  young c h i ld 's  day is  in im ic a l to  op tim a l developm ent, 
in te r fe r e s  w ith  c o n ce n tra tio n  and in  iy  ways teaches th e  c h i ld  n o t to  
le a rn . Perhaps th is  e f f e c t ,  cum u la tive  ove r two yea rs  and m a n ife s t in  
th e  c h i ld 's  decreasing rh y th m ic ity ,  i s  more e a s i ly  d isce rn a b le  in  the 
o ld e r  preschool c h i ld  because h is  growing powers o f  r a t io n a l thought 
ren de r him s u s c e p t ib le  to  f r u s t r a t io n  and boredom w ith  a l l  th e i r  
a t te n d a n t d i f f i c u l t i e s .
f  There is  te n ta t iv e  sup po rt f o r  t h is  in  an unpublished s tudy by Sander 
(1974) who found th a t  fem ale in fa n ts  respond to  th e  s tre s s  o f  non­
c o n tin g e n t c a re ta k in g  in  th e  neonatal p e rio d  by a precocious advance 
in  d a y -n ig h t d i f f e r e n t ia t io n ,  w h ile  th e  male does no t have th is  
advance, o r  a response in  the  reve rse  d i r e c t io n .  Thus th e re  may be 
a d i f f e r e n t  s e t o f  ru le s  from  th e  o u ts e t fo r  th e  o rg a n is a tio n  o f 
s ta te s  in  young boys and g i r l s .  This is  o f  the essence in  a e s th e tic  
development s in c e , to  r e i t e r a te ,  the  in te rn a l rhythms are regarded as 
synonymous w ith  form s o f  fe e l in g  because th ey  mark d isce rn a b le  changes 
o f  s ta te  ( c . f .  p. 3 0 ) . However, in  th is  s tudy the d iffe re n c e s  in  the 
means on the  Formal Dimensions ju s t  reached s ig n if ic a n c e  a t f i v e  ye a rs , 
which is  ap pro x im a te ly  the  tim e sleep-wake s ta te s  are s ta b i l is e d .
C onverse ly , th e  tren ds d isp la ye d  in  the combined scores are  
p re d ic ta b le  in  te rn s  o f  the  p o s tu la te . In  th e  case o f  rhy thm , u n ity  
and v i t a l i t y  scores f o r  th e  th re e  ye a r o ld s  exceed those fo r  both fo u r  
and f i v e  ye a r o ld s ,  sug gesting  the  r e la t iv e  in d if fe re n c e  in  th e  youngest 
c h ild re n  o f  b io rhythm s to  p a tte rn s  o f  ca re ta k in g . The scores 
on ba lance are  somewhat depressed in  the case o f  the th re e  and fo u r  ye a r 
o ld $ , bu t improve a t  f i v e ,  undoubtedly due to  the a c q u is it io n  o f  the 
diagona l by 60 pe r ce n t o f  the  f iv e  y e a r o ld  g i r l s  (T ab le  8 ) .  The scores 
on te n s io n  la g  due to  th e  v i r t u a l  absence o f  o b l iq u it y  from  th e  c h i ld re n 's  
com p osition s. I t  would appear th a t  c h ild re n  em belish t h e i r  g ra p h ic  forms 
w ith  d iagona l l in e s ,  and ach ieve d iagona l balance be fo re  o b liq u e  forms 
and placements a re  m a n ife s t in  t h e i r  fo rm al arrangements.
Here again th e  one aspect th a t  e ludes ready e xp la n a tio n  is  the 
depress ion in  th e  combined scores f o r  rhythm . This may be re la te d  to  
s o c io -c u ltu ra l conven tions connected w ith  sex ty p in g  as boys, towards 
th e  end o f p re sch o o l, grow in c re a s in g ly  aware o f  and anxious to  e xe rc ise  
t h e i r  m o to ric  s k i l l s  and use every o p p o rtu n ity  to  do so , w h ile  g i r l s  
become more se d en ta ry , spending a la rg e  p ro p o rtio n  o f  t h e i r  tim e in  
q u ie t  a c t iv i t y .  T h is  rece ive s  te n ta t iv e  support from  th e  p o s i t iv e  and 
s ig n i f ic a n t  c o r re la t io n s  between A c t iv i t y  leve l-R hy thm , Rhythm ici ty-Rhythm 
and Approach/W ithdrawal-Rhythm  in  the  combined scores (Table 9 ) .  A c t iv i t y  
L e v e l, R hy th m ic ity  and Approach/W ithdrawal are  the  v a r ia b le s  th a t  load 
F a c to r I ,  de fin e d  as motor movement. I t  appears th e re fo re , th a t  the 
c h i ld 's  m o to r ic i ty  p lays a s ig n i f ic a n t  p a r t  in  the  achievement o f  fo rm al 
rhythm.
4 .1 .1  In te r p re ta t io n  o f  Factors
I t  should be noted th a t  o f  th e  fo u r  fa c to rs  i d e n t i f ie d ,  two are
con fine d  to  the M aternal In te rv ie w  Scale and two to  the  Scale o f  Formal 
Dimensions.
(a) Fac to r I  i s  de fin e d  as M o to ric  Movement (See Table 7)
N_o. V a ria b le  Loading
6 A c t iv i t y  Level .972
7 Rhythmi c i t y  .960
8 Approach/W ithdrawal .933
The prim ary  and unambiguous emphases in  these th re e  c a te g o r ie s , 
which account fo r  29.6 per cen t o f  the te s t  va r ia n ce , is  th e  e x te n t 
to  which a m otor component (o v e rt  o r  c o v e r t)  e x is ts  in  th e  c h i ld 's  
fu n c t io n in g .
The ca teg ory  w ith  th e  h ig h e s t lo a d in g  on t h is  fa c to r  co n ta in s  
some item s concerned w ith  gross motor a c t iv i t y ,  and o the rs  w ith  the 
be hav iou ra l m a n ife s ta tio n s  o f the b io lo g ic a l rhythms them selves. On 
th e  o th e r hand, No. 7 is  concerned s o le ly  w ith  these rhythm s. No. 8 
is  a ls o  sa tu ra te d  in  th is  resp e c t a lthough i t  con ta in s  a f a i r l y  s tron g  
component re la te d  to  permanency o f  th e  s o c ia l o b je c t ,  a c o g n it iv e  
c o n s tru c t io n . However, s in ce  th is  is  in t im a te ly  re la te d  to  the  bond 
formed between th e  In fa n t  and h is  p rim ary  c a re g iv e r , in  th a t  i t  can 
a cce le ra te  o r  re ta rd  the 's iL io n  o f o b je c t permanency ( B e l l ,  1970; 
a ls o  c . f .  p. 2 7 ) ,  i t  bee i r e c t  b u t s tron g  r e la t io n  to  the
fu n c t io n in g  o f  th e  rhythm s. ihe la b i le  concepts in h e re n t in  these 
movements are th e  fo rm al c o n s titu e n ts  o f  works o f a r t ,  e f fe c t in g  the  
t r a n s i t io n  from  a c t io n  to  symbol. However, w ith  hicre s e n s it iv e ly
designed te s ts  th is  fa c to r  may be broken down fu r t h e r .
E s s e n t ia l ly ,  th e  v a r ia b le s  which load F a c to r I  r e la te  to  the 
t r a n s i t io n  p e rio d  which extends from  th e  tim e o f  the  in fa n t 's  d e liv e ry  
to  th e  es tab lish m e n t o f  h is  t o ta l  p h y s io lo g ic a l separa teness. The 
independence o f  th e  c o r re la t io n s  on th e  M aternal In te rv ie w  Sca^e from 
those on the Scale o f  Formal Dimensions suggest th a t  in  t h is  sample the 
t r a n s i t io n  p e rio d  was pa tte rn e d  in  such a way th a t  i t  v i r t u a l l y  ceased 
to  e x is t .  T h is  would have a s u b s ta n tia l e f fe c t  on the  c h i ld 's  
developm ental course. T h e re fo re , i t  would be in te r e s t in g  to  con^are 
these r e s u lts  w ith  those de rive d  from  a sample where a developed 
t r a n s i t io n  p e r io d , in v o lv in g  a s e t o f  in te rde pe nd en t m o th e r-c h ild  
p a tte rn s  e x is t  a s , acco rd ing  to  the  h y p o th e s is , th e re  should be no 
s ig n i f ic a n t  d if fe re n c e .
(b ) Fac to r I I  is  te n ta t iv e ly  de fin e d  as Dynamic Balance (See Table 7)
No. V a ria b le  Loading
4 U n ity  .749
5 V i t a l i t y  .670
This i s  ra th e r  p o o r ly  d e fine d  w ith  o n ly  two c a te g o rie s  which seem 
to  be very d isp a ra te  having s ig n i f ic a n t  loa d in gs  on the  fa c to r .  However, 
both ca teg o ries  appear to  in v o lv e  an i n t u i t i v e  grasp o f  the  d is p o s it io n  o f 
form and c o lo u r  to  ach ieve an o v e ra ll e q u i l ib r iu m  which ne ve rth e le ss  is  no t 
s ta t ic .  In  o th e r w ords, a dynamic balance is  achieved w ith o u t regard to  
th e  h o r iz o n ta l- v e r t ic a l axes common both to  experience and i t s  fo rm a lis a t io n .
(c ) Fac to r I I I  is  id e n t i f ie d  as B ehav iou ra l C on tro l (See Table 7)
No. V a ria b le  Loading
10 In te n s ity  o f  R eaction .852
11 A t te n t io n  Span .772
Th is  fa c to r  is  de fin e d  by  two ca te g o r ie s  which are  s ig n i f ic a n t ly  
in te rc o r re la te d  and which emphasize th e  e x te n t to  which a c h i ld  is  ab le 
to  pi- sue p o s it iv e /n e g a t iv e  m ovem ents/actions under va ry in g  c ircum stances. 
I t  appears th e re fo re , th a t  t h is  fa c to r  in  some way In vo lve s  bo th tue 
a b i l i t y  to  move o r  the  in te n t  to  a c t .  In  view  o f  i t s  p o te n t ia l im p o rt, 
i t  i s  u n fo rtu n a te  th a t  a more p s y c h o lo g ic a lly  m eaningfu l in te r p r e ta t io n  
is  im p oss ib le  w ith in  th e  c o n te x t o f  t h is  s tu d y .
(d ) F a c to r IV is  te n ta t iv e ly  de fin e d  as Dynamic P rese n ta tio n  (See Table
No. V a ria b le  Loading
2 Tension .855
Th is  is  very  p o o r ly  de fin e d  s in c e  o n ly  one ca tegory  is  
s ig n i f ic a n t ly  loaded on th e  fa c to r .  However, i t  is  im p o rta n t s ince  
movement and I t s  p re s e n ta t io n  appear to  be so e s s e n t ia l to  th e  young 
c h i ld  th a t  he is  ab le to  In tro d u ce  dynamism in to  h is  com positions 
de sp ite  the fa c t  th a t  a d u lt  techn iques f o r  so d o in g , o r  c u ltu r a l 
con ve n tio n s , a re  no t y e t  a v a ila b le  to  him.
Table 12 : In te r c o r r e la t io n s  Between the C ategories on the  M aternal 
In te rv ie w  Scale___________________________________________
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Combined
A c t iv i t y  Level 1 .958+ .892+ .111 -.041 .179
R hy th m ic ity .958+ 1 .886 .155 -.051 .103
Approach/W ithdrawal .892+ .886+ 1 .205 .109 .186
A d a p ta b i l it y .111 .155 .205 1 .147 .097
In te n s ity -.041 -.051 ,109 .147 .422+
A t te n t io n  Span .179 .103 .186 .097 .422+ 1
3 Years
A c t iv i t y  Level 1 -.4 3 7 -.02 2 -.2 9 4 .126 .071
R hy th m ic ity -.4 3 7 1 -.02 6 .269 .061 .234
Approach/W ithdrawal -.0 2 2 -.02 6 1 .272 .403 .393
A d a p ta b i l it y -.2 9 4 .269 .272 1 .066 -.05 6
In te n s ity .126 .061 .403 .066 .686+
i A t te n t io n  Span .071 .234 .393 -.056 .686+ 1
4 years
. A c t iv i t y  Level 1 .226 .227 .365 .224 .739+
i R hy th m ic ity .226 1 .153 .370 .136 .189
! Approach/W ithdrawal .227 .153 1 .465++ .443 .321
A d a p ta b i l it y .356 .370 .4 6 5 '" I .230 .248
In te n s ity .224 .136 .443 .230 .477+H
A tte n t io n  Span .739+ .189 .321 .248 .477++ 1
A c t iv i t y  Level 1 .134 .248 -.04 7 .248 .264
R hy th m ic ity .134 1 .599+ .270 .150 0
Approach/W ithdrawal .248 .599+ 1 .386 .444++ -.23 6
A d a p ta b i l it y -.04 7 .270 .386 1 .246 .074
In te n s ity .248 .150 .444++ .246 0
A t te n t io n  Span .264 0 -.23 6 .074 0 1
+ p c .01 
+ + p <  .05
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4 .2  The M iss ing  Diagonal
In  th is  s tudy i t  was found th a t  w h ile  th e  c h i ld re n 's  com positions 
were balanced a long both th e  v e r t ic a l  and h o r iz o n ta l axes, the  preschool 
c h i ld  has a very  l im ite d  concept o f  th e  d ia g o n a l. Furtherm ore , the 
scores f o r  te n s io n  were depressed due to  the absence o f o b l iq u it y  (Table 8 ) . 
I t  I s ,  o f  cou rse , a w e ll known fa c t  th a t  the young c h i ld  experiences 
d i f f i c u l t y  In  c o n s tru c t in g  the d ia g o n a l. The a b i l i t y  to  copy a diamond 
a t an e a r ly  age, f o r  example, Is  regarded as in d ic a t iv e  o f  s u p e r io r  
in te l l ig e n c e .  ihe  c h i ld 's  i n a b i l i t y  to  c o n s tru c t a d iagona l spontaneously 
du r in g  the preschool (o r  p re -o p e ra t io n a l} p e rio d  may be due to  any, o r  a l l  
o f  a t  le a s t th re e  fa c to rs  :
4 .2 .1  D i f f i c u l t i e s  in  V isual D e te c tion
S tud ies o f  eye movements o f c h ild re n  lo o k in g  a t  a shape i l lu s t r a t e  
the r e la t io n  o f o p t ic a l movements to  pe rcep tua l development (Zinchenko 
and Ruzsk&ya, quoted in  Zaporozhets , 1965). A t th e  age o f th re e  to  
fo u r  a c h i ld  tends to  f i x a t e  in  th e  m idd le  o f  the shape and to  make on ly  
a few excu rs ions to  the con to u r; a t  f i v e  yea rs  o ld ,  the  number o f  
excu rs ions is  Increased and a t f i v e  to  s ix ,  th e re  is  a much g re a te r  
tendency fo r  the o u t l in e  o f  th e  shape to  be scanned spontaneously by the 
eyes. The a b i l i t y  to  p e rce ive  d iffe re n c e s  between s im i la r  shapes
d e v e l p c .  J i e l  w ith  th is  h a b it  o f  o u t l in in g  th e  con to u r. From an
o p t ic a l p o in t  o f  view th e  reason why h o r iz o n ta l and v e r t ic a l  l in e s  and 
o r ie n ta t io n s  are p r io r  to  d ia gn os is  is  due to  the  fa c t  th a t  o b liqu e  
lin e s  are o u tlin e d  by d i f f e r e n t  eye movements from  those used fo r  
v e r t ic a l  and h o r iz o n ta l l in e s . (Yarbus, 1967). The l e t t e r  are scanned
w ith  s t r a ig h t  saccades whereas o b liq u e  lin e s  are scanned w ith  curved 
ones."1" Yarbus proposes th a t t h is  is  due to  non-sim ultaneous movements 
o f th e  eye muscles be ing made in  fo llo w in g  an o b liq u e . I t  i s  p o ss ib le  
th a t th e  g re a te r  com p le x ity  o f  such movements may c o n tr ib u te  to  some o f 
the d i f f i c u l t y  o f  see ing ob liq u e  lin e s  (Abercrom bie, 1970). When the 
pe rcep tua l ta sk  Is  to o  d i f f i c u l t  r e la t iv e  to  p re sen t competence, gross 
movements o f  th e  whole o r  p a rts  o f  the body may be m o b ilise d . A young 
c h i ld  w i l l  run h is  f in g e r  a long a l i n e ,  o r  tu rn  h is  head and shoulders to  
a l ig n  w ith  i t ,  as though a tte m p tin g  to  im i ta te  I t  and in co rp o ra te  i t  w ith  
e d i ly  movements. In  th e  case o f  h o r iz o n ta ls  and v e r t ic a ls  these w i l l  
have been so in co rp o ra te d  as th e  r e s u lt  o f  the c h i ld 's  body symmetry; 
the one runs a long the p r in c ip le  a x is  o f  th e  body, the o th e r across i t .  
O b lique l in e s  do n o t have any such asso c ia te d  c o n tra s t .
4 .2 ,2  M otor D i f f i c u l t ie s
The a b i l i t y  to  rep re sen t d iffe re n c e s  in  shapes by drawing lags 
buhind th e  a b i l i t y  to  pe rce ive  d if fe re n c e s . C h ild ren  w i l l  re p re se n t a 
c i r c le ,  a square , a t r ia n g le  and a diamond, a l l  w ith  a rough c i r c le ,  
when they can a c tu a lly  d is t in g u is h  these shapes (P ia g e t and In h e ld e r ,  1956). 
Indeed, th e  l i t t l e  tw ig s  th ey  may pu t on the  c i r c le  rep re se n tin g  th e  
corners o f  a square show th a t  th ey  do p e rce ive  th e  d iffe re n c e s  between a 
c i r c le  and a square b u t cannot rep re se n t them ad eq ua te ly , o r  perhaps do 
n o t see th e  need to  do so.
+ Accord ing to  S ch n e irla  (1959) ' i n  v is io n  and o th e r m o d a li t ie s ,  types o f 
mechanism have evolved w h ich , by re g u la t in g  th e  po tency o r  neura l 
d isch arge in  sp e c ia lis e d  ways, serve to  c a n a lise  th e  s t im u la t iv e  
co n d itio n s  c fo r  approach o r  w ith d ra w a l; ' ( p .9 ) .  In  th e  v is u a l system, 
the re le v a n t mechanism is  the  saccad ic  movement. W hile these c o n tro l 
fo vea ! f i x a t io n  in  the a d u l t ,  th is  cannot be the  case in  th e  neonate 
and young c h i ld ,  s in ce  t h e i r  eyes are la c k in g  both in  adequate o p tic s  
and the centra? re c e p to r  apparatus o f  th e  fovea. In s tea d  i t  may be 
th a t ,  j u s t  as th e  r e s t - a c t iv l t y  c y c le  pro v id es  the framework w ith in  
which c o g n it iv e  fu n c tio n s  w i l l  e v e n tu a lly  deve lop , th e  r e la t iv e ly  
s ta b le  d is t r ib u t io n  o f saccadic, movements c o n s t itu te s  the re g u la to ry  
background w i th in  which e xp ress ive  be ha v iou r, such as ge s tu ra l 
Im ita t io n  ( c . f .  Paraskevopolous and H unt, 19 71 ), develops.
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From a m o to ric  view  the p r io r i t y  o f  c i r c u la r  and curved shapes 
may be exp la in ed  in  terms o f  the fa c t  th a t  th e  s t r a ig h t  l in e  is  
e s s e n t ia l ly  a p ro du c t o f  man, crea ted  because o f i t s  mechanical advantages 
in  b u i ld in g  and i t s  v is u a l s im p l ic i t y  (Arnheim , 1957). I t  is  t ru e  th a t 
the  rays o f  th e  sun bu rs t p a tte rn s  in  th e  c h i ld 's  e a r ly  p ro du c tion s  o f te n  
c o n s is t o f  s t r a ig h t  l in e s .  However, in  t h is  case th e  s in g l in g  ou t o f
a p a r t ic u la r  d i r e c t io n ,  which is  th e  essence o f  the concept o f  a s t r a ig h t
l i n e ,  is  compensated by th e  sym m etrica l d is t r ib u t io n  o f many l in e s  cove ring  
a l l  d ire c t io n s  e q u a lly , Thus the  sun bu rs t does no t y e t  go beyond the 
s tage o f  th e  c i r c le  (Arnheim , 1957). Furtherm ore , s in g le  s t r a ig h t  l in e s
are  r a r e ly  used to  rep re sen t s o l id s .  A p pa re n tly  a drawing must con ta in
a t  le a s t  one tw o-d im ensional u n i t  in  o rd e r to  convey th e  s o l i d i t y  o f  
'th in g n e s s 1 in  a way s a t is fa c to r y  to  th e  c h i ld  (Arnheim , 1957; Golomb, 
1974).
The human body does no t co n ta in  s t r a ig h t  l in e s  and th e  p ro du c tion  
t;i one in  a drawing invo lve s  a complex m otor process. F igu re  7 (Arnheim , 
1957) in d ic a te s  the  changes o f  speed, a n g le , and d ir e c t io n  th a t  are 
necessary i f  a jo in te d  le v e r  (p iv o t in g  around p o in t C) is  to  tra c e  a 
s t r a ig h t  l in e  (L ) a t  even speed. To produce a reasonab ly s t r a ig h t  
l in e  and, in  p a r t ic u la r ,  a d iagona l is  d i f f i c u l t  f o r  th e  c h ' ld .
The v e r t ic a l- h o r iz o n ta l r e la t io n s h ip  is  th e  most common s p a t ia l  
system in  th e  c h i ld 's  e a r ,, com p os ition s . As long as d if fe re n c e  o f 
d i r e c t io n  is  u n d if fe r e n t ia te d ,  i t  is  rendered in  the s t r u c t u r a l ly  most 
s im p le  fo rm  -  as a r ig h t  an gu la r r e la t io n s h ip  (Arnheim , 1957). Once 
th e  c h i ld  has a t ta in e d  v is u a l m astery o f  th e  s im p le s t an gu la r r e la t io n s h ip ,  
he is  ab le  to  undertake the more complex problem  o f  o b liq u e  d ir e c t io n s .
A t f i r s t  the  d iagona ls  are added to  th e  v e r t ic a l  and h o r iz o n ta l;  they
F igu re  7 -  P rod uc tio n  o f  a S t ra ig h t L in e  by a Jo in te d  Lever
a re  then ap p lie d  g ra d u a lly  to  e ve ry th in g  th e  c h i ld  draws. Only when 
d ir e c t io n  is  f u l l y  d if f e r e n t ia te d  w i l l  the  c h i ld  use th e  d iagonal 
f r e e ly  in  h is  com positions.
4 .2 .3  Conceptual D e fic ie n c ie s
In  regard to  c o g n it iv e  development and the  diagona l the qu es tio n  
concerns what a c h i ld  knows, th a t  i s ,  what th e  conceptual s tru c tu re  is  
th a t  a c h i ld  r e l ie s  on th a t  makes th e  c o n s tru c t io n  o f  th e  d iagona l 
p o s s ib le .
In  h is  d e ta ile d  s tudy o f th e  a c q u is it io n  o f  d ia g o n a lit y ,  Olson 
(1970) argued th a t  th e  advance from  the re c o g n it io n  o f  th e  perceptua l 
c o n fig u ra tio n  to  i t s  re p re s e n ta t io n  is  dependent on th e  re o rg a n is a tio n  
o f  the c h i ld 's  knowledge. T h is  is  because th e  conceptual a r t ic u la t io n  
o f  the d iagonal such th a t  the c h i ld  can re c o n s tru c t i t ,  i s  no t p ro v id ed 
by p e rcep tion  (o r  o n ly  w ith  g re a t d i f f i c u l t y ,  as suggested by Y arbus), 
b u t by coding i t  in  terms o f  i t s  p a r ts , a t t r ib u te s  o r  components. In 
s h o r t ,  the a c q u is it io n  o f d ia g o n a lity  is  c e n tra l to  the  ba s ic  problem 
o f  th e  development o f  conceptual s tru c tu re s  f o r  de a lin g  w ith  events no t
’ g iv e n ' to  p e rcep tion  which is  th e  c e n tra l issue  in  t h is  d is s e r ta t io n ,
Olson found th a t  f o r  h is  th re e  to  s ix  „ ea r o ld  sub je c ts  to  be 
ab le  to  c o n s tru c t th e  d ia g o n a l, o r  to  know in  what a d iagona l c o n s is ts , 
i t  was necessary f o r  the experim en ter to  p ro v id e  the  a r t ic u la t io n ,  th e  
segm entation o r  the a t t r ib u te s  to  th e  c h i ld ,  as w e ll as how the 
a t t r ib u te s  r e la te  to  th e  concept: o n ly  then cou ld  th e  c h i ld  c o n s tru c t
the d ia g o n a l. However, Olson does n o t s p e c ify  how a c h i ld 's  sensory- 
m otor experience is  re la te d  to  in s t r u c t io n  (ve rb a l o r  n o n -v e rb a l) to  
produce a concep t. In  o th e r w ords, th e n , th e  re p re s e n ta t io n  o f the 
d ia g o n a l, and presumably o b l iq u it y ,  u n lik e  h o r iz o n ta ls  o r  v e r t ic a ls ,  
depends upon the development o f  a system fo r  co n c e p tu a lis in g  in  terms 
o f  a s e t o f  a t t r ib u te s .
This con c lus io n  re ce ive s  sup po rt from  seve ra l Independent s tu d ie s . 
Zaporozhets (1965) re p o rts  th a t  Boguslavskaya ta u g h t c h ild re n  how to  
draw by t r a in in g  them to  analyse shapes, and n o t by drawing them. She 
shows a drawing made by a th re e  and one h a l f  yea r o ld ,  o f  a cup and a 
sh o v e l, which is  j u s t  a s c r ib b le ,  and a reco gn isa b le  cup and a house 
drawn by the same c h i ld  a f t e r  he had been ta u g h t how to  analyse th e  
shapes by m uZ e lling  w ith  s t ic k s .  The c h i ld 's  a t te n t io n  was d ire c te d  
towards the con to u r o f  th e  p a tte rn .
In  h e r s tudy o f  th e  development o f  the  human form Solomb (1974) 
used th e  te chn iq ue o f  drawing on d ic ta t io n .  U n like  fre e  d ra w in g , where 
the c h i ld  must decide what p a rts  to  re p re s e n t, on d ic ta t io n  the s p e c if ic  
p a r ts  and th e  sequence o f t h e i r  p re se n ta tio n  are predeterm ined by the 
in v e s t ig a to r .  Golomb found th a t th e  m a jo r i ty  o f  th re e  y e a r o ld s  who 
produce n o n - f ig u ra l designs du rin g  the  f re e  drawing ta sk  c rea te  on 
d o ta t io n  a re co gn isa b le  and s p a t ia l ly  coherent p re se n ta t io n  o f  the human
f ig u r e .  S ince both the  f re e  drawing and th e  drawing on d ic ta t io n  
in v o lv e  th e  same p e rcep tua l-m o to r s k i l l ? ,  th e  d iffe re n c e  between them 
can o n ly  be accounted f o r  by the  d i f f e r e n t  s tru c tu re s  o f the two 
s itu a t io n s  o r  ta sks . D ic ta t io n  prov ides th e  c h i ld  w ith  verb a l p a rts  
which seem to  f a c i l i t a t e  n o n -d iscu rs ive  though t o r  th e  p re se n ta tio n a l 
process.
He s t i l l  has to  in v e n t g ra p h ic  forms to  match the verbal 
ones, to  reco gn ise  these forms as adequate re p re s e n ta t io n s , 
and to  r e la te  them to  each o th e r and to  the whole s p a t ia l ly .  
However, the  im p o rta n t step o f  d e f in in g  p a rts  has been 
f a c i l i t a t e d ,  s im p lif y in g  th is  complex p ro cess ' ( p .163)
Furtherm ore , Golomb (1969, 1973) was e q u a lly  successfu l when she 
presented the  c h i ld  w ith  s im p le geom etric p ieces which bore no 
resemblance to  th e  human body. When con fron te d  w ith  a c o l le c t io n  o f 
seven geom etric  p ieces and in s tru c te d  to  make a person, the m a jo r ity  
o f  th re e  and fo u r  ye a r o ld s  c o n s tru c t a com plete f ig u r e  co n s is tin g  o f 
head, body, arms and le g s . In  g e n e ra l, the puzzle f ig u re s  surpass the 
drawn f ig u r e  in  degree o f  d i f f e r e n t ia t io n  and o rg a n is a tio n  o f  th e  p a rts  
and the  whole.
A p pa re n tly  th e n , th e re  is  a p la u s ib le  exp la n a tio n  f o r  the la te  
a c q u is it io n  o f  the  d ia g o n a l. The problem f o r  th e  p sych o lo g is t i s  to  
de term ine th e  na tu re  o f  the  re o rg a n is a tio n  which th e  c h i ld 's  knowledge 
undergoes, f a c i l i t a t i n g  h is  a c q u is it io n  o f  more advanced fo rm s, and 
th is  has become a hoary qu es tio n  in  developm ental psychology. On the  
one s ide  is  th e  p o s it io n  he ld by Gardner (1973) who has been s tro n g ly  
in flu e n c e d  by B ru n e r's  (B ru n e r, O lver and G re e n f ie ld , 1967) conception 
o f  c o g n it iv e  developm ent. On th is  view the t r a n s i t io n  to  conceptual 
( d is c u rs iv e )  th ou gh t which occurs between two to  seven yea rs  o f age does 
no t in v o lv e  d i f f e r e n t  le v e ls  o r  types o f  mental a c t iv i t i e s .  I t  is  no t
th e  r e s u lt  o f  the development o f  a new typ e  o f  mental process bu t o f  
lo o k in g  a t  the percep tua l w o rld  in  terras o f  new tasks o r  requirem ents 
imposed by new media. For exam ple, Olson o f fe r s  a novel exp la n a tio n  
o f  why d iagona ls  p re sen t g re a te r  d i f f i c u l t y  to  the  c h i ld  than h o r iz o n ta ls  
and v e r t ic a ls .  The reason, acco rd ing  to  O lson, is  th a t  the cues or 
fe a tu re s  to  which th e  c h i ld  a tte n d s  'a re  no t those th a t  s im p ly  d i f f e r e n t ia t e  
o b je c ts  in  th e  environm ent, b u t those cues are s e le c te d  which d i f f e r e n t ia t e  
a l te rn a t iv e s  in  th e  co n te x ts  o f  p e r fo r m to r y  a c t s ' [ p . 177). T ha t 1 s , cues 
are  n o tic e d  because th ey  p ro v id e  in fo rm a tio n  fo r  th e  guidance o f an a c t ,  such
as locom otion . Cues p e r ta in in g  to  o r ie n ta t io n  w i l l  be attended to  I f  th ey
are in v a r ia n t  f o r  ba s ic  a c ts . O b lique lin e s  are low in  in v a ria n c e  and
pro v id e  l i t t l e  o r  no in fo rm a tio n  f o r  th e  guidance o f  a c ts ,  such as
prehens ion , in  which young c h i ld re n  e xce l. Hence th ey  are ignored .
In  f a c t ,  'e a r ly  pe rce p tio n  appears to  be a ttun ed  p r im a r ily  to  fe a tu re s  
which are in v a r ia n t  in  . . .  locom otion  and g ra sp in g 1 { p .186).
However, d e s p ite  th is  ing en ious proposal Olson is  com pelled , in  
a d d it io n ,  to  p o s tu la te  a system to  account f o r  the d iffe re n c e  between 
the d ia go na l and th e  non-d iagona l c h i ld .  T h is  has f iv e  c h a ra c te r is t ic s  :
( I )  I t  s p e c if ie s ,  as elem ents, both the  whole and the pa rts  and the 
re la t io n s  th a t ho ld  between them;
( I I )  I t  makes p o s s ib le  the  t r a n s la t io n  o f  a s ta b le  pe rcep tua l image 
in to  a temporal sequence f o r  re p ro d u c tio n ;
( i l l )  I t  is  s ta b le  and ge n e ra l;
( f v )  I t  is  re v e rs ib le ;
(v )  The system i s  conceptual in  n a tu re . I t  Is  c le a r ly  d if f e r e n t ia b le  
from  th e  e a r l ie r  percep tua l knowledge by th e  performance i t  leads 
to :  th a t  I s ,  i t  p r o h ib its  p re d ic t io n .
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However, i f  th is  system o r ig in a te s  in  s k i l l  in  th e  various 
c l t u r a l  media, which appears to  be th e  case, i t  is  devoid o f  exp lan a to ry  
va lu e . Furtherm ore , i t  is  moot w hether the  system d i f f e r s  in  any 
Im po rtan t way from  the group ings th a t  d e sc rib e  con cre te  o p e ra tio n s . 
Acco rd ing  to  P ia ge t and In h e ld e r  (1956) every mental mechanism
passes from  ca rhy th m ic  p a tte rn  o f movement] to  group ing 
by means o f re g u la to ry  processes which begin by co vo rd in a tin g  
the component p a r ts  o f  th e  i n i t i a l  rhythms and cu lm ina te  . . .  
in  va riou s  types o f g ro up in gs. T h is  is  a b s o lu te ly  c le a r  in  
th e  c o n s tru c t io n  o f  ge om e trica l shapes. I t  is  on the  basis 
o f  the rhy th m ic  movement which th e  s c r ib b le  c o n s t itu te s  th a t 
th e  r e c t i  1 i'h e a r lin d  curved shapes wi l l la te r  be gradual ly  
d i f f e r e n t ia te d ,  th rougF 'a" s e r ie s  o f  p e rcep tua l-m o to r and 
i n t u i t i v e  re g u la to ry  processes n v T i ta l ic s ) .
This is  a summary s ta tem ent o f  t h is  d is s e r ta t io n .  L a te r ,  however, 
these in v e s t ig a to rs  s ta te  th a t
th e  a b s tra c t io n  o f  shape a c tu a lly  in vo lve s  a complete 
re c o n s tru c t io n  o f  p h ys ica l space, made on the  ba s is  o f  the 
s u b je c t 's  own a c tio n s  and to  th a t  e x te n t,  based o r ig in a l ly  
upon a sen sory-m o to r, and u lt im a te ly  on a m en ta l, 
re p re s e n ta t io n a l space determ ined by the  c o -o rd in a tio n  o f 
these a c t io n s . T ^ s  is  th e  main con c lus ion  to  be drawn 
from  the s tu d ) o f  araw .ng, w hether i t  i s  a q u es tio n  o f 
to p o lo g ic a l re la t io n s h ip s  o r  eu c lide an re la t io n s h ip s .
From beginn ing  t o ’ e n T T .T  a l l  these s tru c tu re s  are 
in v a r ia b ly  de rive d  from  the  general c o -o rd in a tio n  o f 
ph ys ica l a c t io n s  ( p .77 my i t a l i c s ) .
In  t h e i r  s tu d y , P ia ge t and In h e ld e r e s ta b lish e d  th e  p r io r i t y  
o f  th e  to p o lo g ic a l re la t io n s h ip s  o f  p ro x im ity ,  s e p a ra tio n , o rd e r, 
e n c lo su re , e t c . ,  in  the c h i ld 's  p ro du c tion s  du r in g  the  p re -o p e ra tio n a l 
s ta ge . From a s p a t ia l  p o in t  o f  v ie w , th ey  note th a t  th e  c o n s t i tu t io n  
o f  th e  permanent o b je c t du rin g  the  sensory-m otor stage re q u ire s  a te rm - 
fo r - te rm  correspondence between the  elements g iven in  success ive s ta te s  
o f  th e  o b je c t.
But what can be the s tru c tu re  o f such a correspondence . . .  
i t  cannot be an eu c lide an s tru c tu re  s in ce  th e re  is  as y e t 
n e ith e r  constancy o f  s iz e ,  no r any o rg a n is a tio n  o f  the 
movements o f o b je c ts ,  as d i s t i n c t  from  changes o f ph ys ica l 
s ta te . And i t  can h a rd ly  be a p ro je c t iv e  s tru c tu re  s ince 
th e re  is  n o t y e t  constancy o f  shape, no r are changes due to  
pe rsp e c tive  perce ived as such . . .  [ th e  o b je c t]  is  perceived 
in  a manner o n ly  comparable to  the  p la s t ic  and f le x ib le  
s tru c tu re s  envisaged by to p o lo g y ; and th e  resemblance o f 
[th e  o b je c t ]  to  i t s e l f  th ro ug ho u t a l l  i t s  tra n s fo rm a tio n s  
may be reduced to  . . .  a s im p le to p o lo g ic a l correspondence, 
'b l -u n iv o c a l ‘ and 'b i- c o n t in u o u s '; b u t n e c e s s a r ily  one 
which is  e n t i r e ly  i n t u i t i v e  and w ith o u t any p re c ise  o p e ra tio n , 
s ince i t  is  the  work o f pe rce p tio n  a lone (P ia g e t and 
In h e ld e r , 1956, p .9 ) .
F o llo w in g  the  sensory-m o to r pe rio d
though t has the ta sk  o f  rep ro du c ing  a t  i t s  own le v e l (o f  
re p re se n ta t io n  as d is t in c t  from  d ir e c t  p e rce p tio n )  e ve ry th in g  
th a t p e rcep tion  has so f a r  achieved w ith in  the  l im i te d  f i e ld  
o f  d i r e c t  c o n ta c t w ith  th e  o b je c t .  Besides t h is ,  th e re  is  
a gap o f  seve ra l yea rs  s e p a ra tin g  the  two c o n s tru c t io n s . For 
i t  is  n o t u n t i l  a f te r  seven to  e ig h t yea rs  o f  age th a t 
measurement, conceptual c o -o rd in a t io n  o f  p e rs p e c tiv e , 
understanding o f  p ro p o rtio n s , e t c . ,  r e s u lt  in  the  c o n s tru c t io n  
o f  a conceptual space m arking a re a l advance on percep tua l 
space ( p .13).
In  o th e r  w ords, re p re s e n ta t io n a l th ou gh t [w h ich  im p lie s  
re c o n s tru c t io n  o f  re la t io n s h ip s  grasped a t  a percep tua l 
l e v e l ] . . .  a t  f i r s t  appears to  ign o re  m e tr ic  and pe rsp e c tive  
re la t io n s h ip s ,  p ro p o rtio n s , e tc .  Consequently, i t  is  fo rce d  
to  re c o n s tru c t space from  the  most p r im it iv e  no tio n s  such as 
the to p o lo g ic a l r e la t io n s h ip s  . . .  a p p ly in g  them to  the m e tr ic  
and p ro je c t iv e  f ig u re s  y ie ld e d  by p e rcep tion  a t  a le v e l h ig h e r 
than th a t  o f  these p r im it iv e  r e la t io n s h ip s  them selves (P iag e t 
and In h e ld e r , 1956, p .4 ) .
The re c o n s tru c t io n  o f  space d u rin g  th e  p re -o p e ra tio n a l oe riod  
re s u lts  from  va ry in g  and e v e n tu a lly  d i f f e r e n t ia t in g  the prim ary rhy th m ic  
movements which
a lre a d y  c o n ta in  in  an u n d if fe r e n t ia te d  s ta te  a l l  those 
elements which w i l l  la t e r  [subsequent to  a c o g n it iv e  
re o rg a n is a tio n  o r  in n o v a tio n  which in vo lve s  e s s e n t ia l 
q u a l i ta t iv e  change] go to  make up the drawing o f  s t r a ig h t  
l in e s ,  curves and a n g le s , even though the c h i ld  cannot y e t 
e x t ra c t o r  'a b s t r a c t ' these from  the rhy th m ic  complex ( p .59 ).
D uring th e  p re -o p e ra tio n a l stage th e  fe a tu re s  which tend to  be e x tra c te d  
from  the  i n i t i a l  shapes th e  c h i ld  makes are p r im a r ily  to p o lo g ic a l.
Progress from  to p o lo g ic a l to  e u c lide an  shapes is  dependent on a r re s t in g  
o r  in te r ru p t in g  the p r im it iv e  rhythms o f  s c r ib b l in g .  As soon as the  
rhy th m ic  movement has been broken down in to  d is c re te  e lem ents , the  very 
fa c t  o f  connecting o r  n o t connecting  them to g e th e r r e s u lts  in  re la t io n s h ip s  
o f  p ro x im ity  and se p a ra tio n , en c losu re  and openness, o rdered succession 
and c o n t in u ity .  When the movements are in te r ru p te d  th e  rhythm o f  the  
whole is  superseded by a s e r ie s  o f  in d iv id u a l movements. S ince the 
p re -o p e ra tio n a l c h i ld  is  inca pa b le  o f pe rfo rm ing re v e rs ib le  op e ra tion s  
o f  th o u g h t, ' i t  i s  obvious th a t  the ta sk  o f c o n t r o l l in g  th e  actua l 
draw ing o f  the shapes must .. .d e v o lv e  upon p e rcep tua l-m o to r and 
In t u i t i v e  re g u la to ry  mechanisms . . . "  ( p .65 ).
As a r e s u lt ,  th e  elem entary form  in  the c h i ld 's  com positions is  
the  c i r c le .  The dominance o f  th is  fo rm  is  no t m erely a qu es tio n  o f  
v is u a l m otor a b i l i t y  (o r  the  la c k  o f  i t ) :  i t  i s  a fu n c tio n  o f  th e  method 
o f  com position  i t s e l f .
In  o th e r w ords, C in te rn s  o f  th e ] re g u la to ry  mechanism which 
w i l l  r e s u lt  in  th e  c o n s tru c t io n  o f  a shape on the bas is  o f 
elements is o la te d  from  the o r ig in a l  p a tte rn  . . .  drawing 
expresses in  the s im p le s t terms th e  re la t io n s h ip s  in h e re n t to  
the  ac tua l o rg a n is a tio n  o f  the e a r l ie s t  com p os ition s , as 
d is t in c t  from  th e  more complex types o f  o rg a n is a tio n  which 
in v o lv e  d i r e c t io n s ,  such as p a r a l le ls ,  an g le s , s t r a ig h t  as 
ag a in s t curved lin e s  ( p .66)
Thus, tc  paraphrase P ia g e t and In h e ld e r , the f i r s t  shapes to  be 
a b s tra c te d  are to p o lo g ic a l ra th e r  -nan eu c lide an in  ch a ra c te r  s in ce  
to p o lo g ic a l r e la t io n s h ip s  express the s im p le s t p o s s ib le  c o -o rd in a tio n  
o f  the  d is s o c ia te d  elements o f the ba s ic  motor rhy thm s, as a g a in s t the  
more complex re g u la to ry  processes re q u ire d  f o r  c o -o rd in a tio n  o f  eu c lide an
f ig u r e s ,  which d is t in g u is h  th e  d iagona l from  th e  non-d iagona l c h i ld .
I t  i s  c le a r  th e re fo re  th a t  u n t i l  the  process o f  com position  is  fre e d  from  
pe rcep tua l-m o to r re g u la t io n s  and bro ug h t under th e  c o n tro l o f  re v e rs ib le  
o p e ra tio n s , th e  d iagona l w i l l  appear r a r e ly  in  th e  c h i ld ’ s spontaneous 
p ro du c tion s .
I t  is  ap pa ren t, th e n , th a t  d e s p ite  the  con fus ion  between movements 
and a c t io n s  in  the  Genevan s tu dy o f  space, a e s th e tic  forms and th e re fo re  
p re s e n ta t io n a l symbolism have a source independent from th a t  which 
subsumes d is c u rs iv e  th in k in g . N eve rthe less a e s th e tic  and s c ie n t i f i c  
th ou gh t evo lve in  p a r a l l e l , each e n r ic h in g  the  o th e r a t  every p o in t o f  
c o g n it iv e  developm ent. D uring a t  le a s t  two c r i t i c a l  pe rio ds  o f 
t r a n s i t io n  -  a t  ap p ro x im a te ly  two yea rs  and seven years o f  age -  both 
c lasses o f fo rm al concept undergo a ra d ic a l t ra n s fo rm a tio n . This 
is  c le a r ly  dem onstrated by th e  d iffe re n c e s  in  th e  conceptual 
s tru c tu re s  o f th e  d iagona l and non-d iagona l c h i ld ,  in  resp ec t o f  those 
concepts which are o n ly  p a r t i a l l y  g ive n to  pe rce p tio n  as a c h i ld  
experim ents w ith in  any exp ress ive  medium. However, a e s th e tic  
development in vo lve s  con s id e ra b ly  more than an in c re a s in g  m astery o f 
such media.
4 .3  H ypothesis 3
W ith th e  exce p tio n  o f  a p o s it iv e  c o r r e la t io n  between Approach/ 
W ith d ra w a l-U n ity , and a ne ga tive  c o r r e la t io n  between A t te n t io n  Span- 
V i ta l  I t y  a t  th re e  years o f age, the  c o r re la t io n s  between the ca teg o ries  
on th e  M aternal In te rv ie w  Scale and those on the  Scale o f  Formal 
Dimensions are n o n -s ig n if ic a n t.  I t  i s  in te r e s t in g ,  however, in  the 
l i g h t  o f  the e x t ra c t io n  o f  a fa c to r  o f  m otor movement (p . 81) th a t
in  th e  case o f  th e  combined scores A c t iv i t y  Level-Rhythm , R hy th m ic ity - 
Rhythm and Approach/W ithdrawal-Rhythm  are s ig n i f i c a n t ly  c o r re la te d .
I t  i s  p o s s ib le , th e re fo re , th a t  a lthough these r e s u lts  sup po rt the 
con c lus io n  th a t  the  fo rm al dim ensions in  th e  c h i ld 's  com positions are 
n o t in flu e n ce d  by the ca re g ive rs ' p a tte rn s  o f  r e a c t iv i t y  toward the 
in fa n t ,  th is  is  an a r t i f a c t  o f  sample s iz e .
I t  is  a lso  in te r e s t in g  th a t  the  th re e  ca teg o ries  w ith  the h ig h e s t 
lo a d in g  on Fac to r I  are  n e g a tiv e ly  c o r re la te d  in  the combined scores w ith  
Ba lance, a lthough o n ly  th e  la s t  c o r r e la t io n  is  s ig n i f ic a n t .  I t  may be 
th a t  the  c h ild 's  m o to r ic i ty  in te r fe r e s  w ith  the a c q u is it io n  o f  the d iagona l 
and consequently o f  fo rm al balance in  h is  com positions. This would lend 
credence to  O lson 's  (1970) argument th a t environm enta l cues are attended 
to  o n ly  i f  they p ro v id e  in fo rm a tio n  f o r  the  guidance o f a movement or 
a c t .  S ince o b liq u e  l in e s  are  no t h e lp fu l in  th is  resp ec t they are 
ign o re d . Only w ith  a f a l l - o f f  in  m o to ric  a c t iv i t y  w i l l  th e  a p p ro p r ia te  
cues become s a l ie n t  to  th e  c h i ld .  G i r ls ,  o f  cou rse , are g e n e ra lly  less 
a c t iv e  than boys and, in  f a c t ,  a t  each age le v e l g i r l s  surpass boys in  
balance in  t h e i r  com positions (pp . 65 -66 ). This e x p la n a tio n , however, 
cannot account f o r  the  d is p a ra te  and in c o n s is te n t scores on te n s io n ; 
the v a r ia b le s  lo a d in g  F a c to r  I are  o n ly  s l i g h t l y  and p o s i t iv e ly  co rre la te d  
w ith  Tension.
4 .4  D iffe re n ce s  Between the  Means o f  Boys and G ir ls  on th e  Formal
'"bTmehsTo'hs
P r io r  to  th e  f iv e  ye a r age le v e l th e re  is  no s ig n i f ic a n t  
d if fe re n c e  between the  means o f  boys and g i r l s ,  suggesting  th a t ,  in  
t h is  sample a t le a s t ,  th e  rhythms which f in d  expression in  a e s th e tic  
com positions are  r e la t iv e ly  im pervious to  s o c ie ta l p ra c tic e s  concerned
w ith  sex ty p in g . Thy rhythms m a n ife s t themselv'es in  much th e  same 
way in  a l l  the c h i ld re n 's  products a t th re e  and fo u r  years o f age.
A t f i v e ,  however, th e  d if fe re n c e  between the  means is  j u s t  
s ig n i f ic a n t .  U n fo r tu n a te ly , i t  i s  im possib le to  de term ine whether 
th is  d if fe re n c e  is  due to  th e  Im p o s itio n  o f  c u ltu r a l fo rm ulae o r  to  
a q u a l i ta t iv e  re o rg a n is a tio n  o f  c o g n it iv e  s tru c tu re . I t  is  d o u b tfu l, 
though, w hether any advance in  techn ique is  p o ss ib le  in  th e  absence 
o f  such a re o rg a n is a tio n .
CHAPTER 5
EDUCATIONAL IMPLICATIONS
D uring th e  preschool pe r io d  c h ild re n  experience th e  w orld  In  a 
wide v a r ie ty  o f  ways. As s o c ie ty  becomes more complex i t  is  e s s e n t ia l 
to  extend those methods o f c o n tro l which are  necessary to  deal w ith  
th is  "increasing com p le x ity . For exam ple, in  s i tu a t io n s  where the 
connections th a t  have to  be made are  n e ith e r  unique o r  s im p ly  o rdered , 
m erely co u n tin g  the arrangements may be i r r e le v a n t  and the pre-eminence 
o f  t h is  a c t iv i t y  in  e a r iy  ch ild ho od  e d uca tion  may be u n ju s t i f ie d .  We 
are a l l  in vo lve d  w ith  o th e r people in  a va s t number o f  d i f f e r e n t  ways. 
These ways vary  in  q u a l i t y  and ou r a b i l i t y  to  su rv iv e  may f i n a l l y  depend 
on how s k i l f u l  we a r  in  de a lin g  w itn  i n t r ic a t e  re la t io n s h ip s  a t many 
le v e ls .  In c re a s in g ly  more in s ig h t  w i l l  be needed in to  th e  q u a l i t y  o f  the 
th e  connections th a t  can be made in  th e  w orld .
Topo logy, once c a lle d  a n a ly s is  s i t u s , th e  study o f  p lace  and 
p o s it io n ,  is  n o t concerned w ith  m easuring , o r  comparing in  some way, 
which is  u s u a lly  made a m otive f o r  th e  c h i ld  to  experience cou n tin g .
Who has most ? Least 1 Who is  t a l l e r ,  s h o r te r  ? C ounting , o f  course 
is  o n ly  one o f  the many ways o f  see ing th e  w o r ld . Furtherm ore, a lthough 
measuring appears to  be a way o f  d e a lin g  p r a c t ic a l ly  w ith  many d i f f e r e n t  
s i tu a t io n s ,  th e re  a re  fa r  more a c t iv i t ie s  which do n o t r e ly  on fo rm al 
measurement than those th a t  do. I t  is  p o s s ib le  th a t in  the West a too 
l in e a r ,  to o  measurable view o f  space p r e v a i ls ,  which prevents us from  
w ork ing  e a s i ly  w ith  th e  c o m p le x itie s  th a t  a c tu a lly  fa ce  us. Topology 
deals w ith  these more general ideas such as con ne c tion , In c lu s io n  and
c loseness. Not o n ly  in  a b s tra c t m athem atical o b je c ts  b u t in  language, 
argument and r e la t io n s  w ith  people th e re  is  a com p le x ity  o f  
In te rco n n e c tio n s  th a t  re q u ire s  a background o f  a p p ro p ria te  s p a t ia l 
th in k in g . The more general p ro p e rtie s  o f  connection a re  e a s ily  
a c ce ss ib le ; th ey  are a necessary p re re q u is ite  o f  the  a b i l i t y  to  deal 
w ith  the more p re c is e ly  d e fin e d  measurements o f  eu c lide an geom etry.
I t  is  p o ss ib le  th a t  a preschool cu rr icu lu m  grounded in  to po lo gy  
would f a c i l i t a t e  th e  development o f  fo rm al concepts in  bo th d is c u rs iv e  
and n o h -d iscu rs ive  th ou gh t. In  o th e r w ords, such an approach, w h ile  
reco g n is in g  th e  r e la t iv e  independence o f  bo th lo g ic a l (A) and a e s th e tic  
development (b ) would b u i ld  in  a m ed ia to r to po lo gy  (X) which would a f fe c t  
Doth Aii, whereas i t  is  d o u b tfu l w hether d i r e c t  t r a in in g  in  A would have 
any tr a n s fe r  va lu e  in  resp ec t o f  B, o r  v ic e  versa . For example, In  the 
case o f  c losed curves I t  may be seen from  F igu re  8 (Sauvy & Sauvy, p. 36, 
1574) th a t  seve ra l d i f f e r e n t  k inds o f  c losed curve can be drawn.
F igu re  8
However, th e re  is  <i J if fe re n c e  between (a) and (c )  in  th a t  in  (c )  the 
l in e  does no t pass t;:a  same p la ce tw :z a , whereas in  (a ) th e  l in e  crosses 
i t s e l f  a t  c e r ta in  p c in tn . Thus (c ) appears to  be p a r t ic u la r ly  
s tra ig h tfo rw a rd  as sl i t s  to po lcQ / is  concerned. This curve can be 
sub jecte d  to  a tra n s fo rm a tio n  by p la c in g  tw e lve  pegs on a peg board and
86.
s tre tc h in g  a le n g th  o f  e la s t ic  between them as in d ic a te d  in  F igu re  9 
(Sauvy & Sauvy, 1974, p .36 ).
I f  th e  pegs are  now removed, th e  e la s t ic  resumes i t s  o r ig in a l c i r c u la r  
form  dem onstra ting th a t  (a ) and (b ) a re  to p o lo g ic a l ly  e q u iv a le n t, Thus 
a c la ss  o f  to p o lo g ic a l ly  e q u iv a le n t figure-:, is  ob ta in ed whose model Is  
th e  c i r c u la r  curve  to  which a l l  polygons such as (c )  be long. Any curve 
b e long ing  to  t h is  c la ss  is  sa id  to  be a s im p le  c losed curve . This may 
account f o r  th e  fa c t  th a t  th e  young c h i ld  renders any shape as a s im p le
A method o f  ind uc in g  a t te n t io n  to  contours is  by means o f 
c la s s i f ic a t io n  o f  f ig u re s  acco rd ing  to  to p o lo g ic a l c r i t e r ia .  C h ild ren  
may be asked to  s o r t  cards (F ig u re  10)(Sauvy & Sauvy, 1974, p .49) 
acco rd ing  to  one o r  more c r i t e r i a  o f  t h e i r  cho ice . The c h i ld  may 
recogn ise  a d is t in c t io n  between lin e s  and su rfa ces . The fo rm er can be 
grouped in  terms o f  those which are  open o r  c lo se d , and those which are  
con tinuous o r  d isco n tin u o u s . The l a t t e r  can be d iv id e d  in to  two 
equ iva lency c lasses : s im p le  surfa ces  on th e  one hand and surfaces 
w ith  ho les on th e  o th e r. These exe rc ise s may a lso  be used to  c la r i f y
F igu re  9
F igu re  10
the lo g ic a l and group concept o f  'n es te d  c la s s e s ' which  ran be 
represented by diagrams such as th e  chest o f  drawers o r  t re e  v a r ie ty  
(F ig u re  11) (Sauvy & Sauvy, 1974, p . 50 ). •
F igu re  11
In  t h e i r  s tudy o f  one aspect o f  th e  sym bo lic  fu n c t io n . Bender and 
S c h ild e r  (1936) s ta te  th a t 'th e  geom etrica l and ph ys ica l q u a l i t ie s  o f  a 
g iven f i e ld  are de te rm in in g  fa c to rs  in  th e  p la y  o f  c h i ld re n ' ( p .254).
The form  o f  a th re e  d im ensional o b je c t ,  fo r  example a c a r t ,  i s  another 
de te rm in in g  fa c to r .  I t  becomes a symbol in to  which the  c h i ld  can 
push something e ls e  ( in c lu s io n ) .  D uring th e  preschool y e a rs , the 
tendency to  pu t something in to  something e ls e  i :  ve ry  obv ious. The fo rm al 
p r in c ip le  o f  t h is  a c t iv i t y  is  ba s ic  and is  m erely e xe m p lifie d  in  th e  
meaning which th e  c h i ld  adds v e rb a l ly .  Acco rd ing  to  Bender and S c h ild e r , 
th e  e xp e rim en ta tio n  w ith  geometry and phys ics  is  based upon the  In s t in c t iv e  
d r iv e s  o f  c h ild re n  and, th e re fo re , dependent n o t o n ly  on c o g n it iv e  
s tru c tu re  b u t upon th e i r  in d iv id u a l em otional problem s, thereby 
c o n s t i tu t in g  a . in k  between in t e l l e c t  and a f fe c t .
The course o f  a c h i ld 's  a e s th e tic  development and th e  extended 
p e rio d  d u rin g  which the young c h i ld  is  dominated by to p o lo g ic a l concepts 
which exclude ideas o f  p ro p o rtio n  and d ir e c t io n  c a l ls  in to  q u e s tio n  te s ts  
based on the p ro p o s it io n  th a t  th e  way a c h i ld  draws a man reve a ls  h is  
in te l le c tu a l  o r  conceptual m a tu r ity  (Goodenough, 1926; H a r r is ,  1963). 
Drawings are no t an accu ra te  r e f le c t io n  o f  th e  c h i ld 's  concept o r  pe rcep t 
o f  o b je c ts ,  in c lu d in g  human bodies.
The Goodenough Draw-a-Man Tes t used f i f t y  d e ta ils  o f  a draw ing fo r  
sco rin g  purposes. L a te r  H a rr is  added tw en ty-one more to  in c lu d e  every 
ite m  o f  th e  body o r  th e  c lo th in g . These item s must be drawn to  standards 
devised by Goodenough and H a rr is  in  o rd e r to  ge t ' c r e d i t ' .  Only one 
request drawing can be used and no second o r  t h i r d  e f fo r ts  are a llow ed.
Goodenough s ta nd ard ise d  her te s t  on 3,593 request draw ings, m a in ly
from  c h ild re n  o f  fo u r  to  e ig h t yea rs  o f  age o f  low economic s ta tu s .
One hundred and n in e te en  drawings were used to  s ta nd ard ise  work a t age 
fo u r .  H a rr is  used 3,000 more drawings done by c h ild re n  o f  k in d e rg a rte n  
th rough n in th  grade ages. He a lso  added a Draw-a-Woman Test and a 
O raw -Yourself Tes t. Form erly i f  a c h i ld  drew a 'woman' th e  drawing 
was accepted as a 'm a n '. Both th e  o r ig in a l  and the re v is e d  te s ts  
were analysed s t a t i s t i c a l l y .
However, n e ith e r  Goodenough no r H a rr is  were aware th a t th e  forms 
which c h ild re n  use in  t h e i r  com positions bear no resemblance whatsoever 
to  th e  images which th ey  form  as a consequence o f  observ ing  l i v e  human 
be ing s . C h ild re n 's  drawings may o r  may n o t r e f le c t  e ith e r  t h e i r  percepts 
o r  concepts o f  persons b u t c h ild re n  e m p h a tica lly  do n o t draw from  ' l i f e ' ;  
th ey  are no t r e a l is t s .  Ins tead th ey  f i r s t  le a rn  to  draw by observ ing  
t h e i r  own drawings and those o f  t h e i r  peers. Being unaware o f  the 
n a tu ra l,  v is u a l ly  lo g ic a l system by which c h ild re n  teach themselves to  
draw by age s ix ,  n e ith e r  Goodenough no r H a rr is  make any allowance in  th e i r  
te s ts  fo r  th e  forms o f  th is  n a tu ra l system , e i th e r  as asse ts  o r  l i a b i l i t i e s  
in  the sco rin g  process (K e llo g g , 1969).
N eve rthe le ss, a lth ou gh  th e  c h i ld 's  development in  a r t  in vo lve s  the 
e v o lu tio n  o f  u n iv e rs a l fo rm s, th is  by no means precludes the e a r ly  
ch ild ho od ed uca to r from  te a c h in g ; n e ith e r  can she ab d ica te  her 
r e s p o n s ib i l i t y  f o r  so doing by ad op ting  a la is s e z  f a ir e  a t t i tu d e .
Teachers o f  young c h ild re n  are p r a c t ic a l ly  unanimous in  t h e i r  o p p o s itio n  
to  in te rv e n t io n  in  the  c h i ld 's  c re a tiv e  o r  a r t i s t i c  a c t iv i t i e s .  They 
view  such in te rv e n t io n  as h ig h ly  un de s ira b le  and p o s s ib ly  harm ful to  the 
n a tu ra l development o f  th e  c h i ld 's  p e rs o n a lity .
In  these a c t iv i t ie s  the teachers Care] con te n t to  p ro v id e  
th e  c h ild re n  w ith  th e  ' r i g h t  c o n d it io n s ' -  to y s , space, 
tim e and freedom from  a d u lt  In te r fe re n c e  o r  in s t r u c t io n  - 
being convinced th a t  these 'c o n d it io n s ' promise a 'n a tu r a l ' 
u n fo ld in g  and development o f  th e  c h i ld 's  c re a tiv e  and 
a r t i s t i c  powers (Sm ilansky, 1968, p .142).
However, methods o f an a lys in g  o b je c ts  ( c . f .  p . 8 5 ) , drawing on d ic ta t io n ,  
th e  p re se n ta t io n  o f  s im p le  ge om etric  p a r ts  and incom plete re p re se n ta tio n s  
o f  th e  human f ig u r e  (Golomb, 1969, 1973, 1974) in d ic a te  c le a r ly  th a t 
f a c i l i t a t i n g  th e  d i f f e r e n t ia t io n  process as w e ll as p ro v id in g  a l im ite d  
number o f  p a rts  enhances th e  p re s e n ta t io n a l process. Furtherm ore, the 
o v e ra ll d i f f e r e n t ia t io n  o f  a f ig u r e  and i t s  degree o f  com p le tion  is  
h e a v ily  dependent on the exp ress ive  medium (Golomb, 1974). I t  is  c le a r  
th a t  th e  approach adopted in  th e  m a jo r i ty  o f  nu rsery  schools today is  
q u ite  uninform ed about th e  development o f  bo th  d is c u rs iv e  and non- 
d is c u rs iv e  th ou gh t as i t  is  c u r r e n t ly  understood.
CHAPTER 6
CONCLUSIONS
Four p r in c ip a l conc lus io ns  emerge from  th is  s tudy which is  e q u a lly  
th e o re t ic a l and experim en tal in  na tu re  ;
1. F i r s t ,  progress in  g e n e tic  ep istem o logy depends upon a thorough 
grasp o f  th e  th e o re t ic a l issues in v o lv e d . These concern the problems
o f  s u b je c t iv i t y ,  o b je c t iv i t y  and in te r - s u b je c t iv i t y  as w e ll as the in te r ­
r e la t io n s h ip s  among them. An e s s e n t ia l f i r s t  s te p  in  th is  d i r e c t io n ,  
which has no t y e t  been unde rtaken, is  the d e f in i t io n  o f  key terms such 
as a c t io n  and movement, o r  le a rn in g  and developm ent.
2. O b je c t iv i ty  has been e x h a u s tiv e ly  examined by Jean P ia ge t who has 
tra ce d  th e  course o f  r a t io n a l th ou gh t from  a l im ite d  number o f  co n ge n ita l 
re f le x e s . The work o f  P ia g e t, when read in  c o n ju n c tio n  w ith  th a t  o f  
Susanne Langer, c le a r ly  im p lic a te s  a m o t i l i t y  system which has two 
components, a lthough con s ide ra b le  th e o re t ic a l re fin em en t o f  t h is  conception 
remains to  be done. P ia g e t's  work on ph ys ica l and log ico -m a th em atica l 
knowing re s ts  on the re flexogenous o r  secondary m o t i l i t y  system.
C onverse ly , the conceptual s tru c tu re s  which deal w ith  events no t g iven
to  pe rce p tio n  d e r ive  from  th e  fu n c t io n in g  o f  the p rim ary  m o t i l i t y  system.
3. The fo rm al dim ensions o f  an a e s th e tic  com p os ition , and th e  elem entary 
g ra p h ic  forms a re  examples o f  th ese . The fo rm al dim ensions which 
c h a ra c te ris e  a m ature work o f  a r t  were found in  th e  com positions o f  the  
c h ild re n  in  th is  sample. Since these com positions maximised the 
o p p o r tu n ity  fo r  gross motor movement and s in ce  these movements were n o t,
by d e f in i t io n ,  r e f le x iv e  i t  i s  reasonab le to  suppose th a t  th e  com positions 
are th e  r e s u lt  o f  th e  fu n c t io n in g  o f the prim ary m o t i l i t y  system 
d e s p ite  the  fa c t  th a t  none o f  the  Formal Dimensions has a s ig n i f ic a n t  
loa d in g  on the  M o to ric  Movement F a c to r . However, the th e o re t ic a l 
l in k  between th is  and dynamic concepts does re ce ive  s u p p o rt. This suggests 
f u r t h e r  th a t th e  p a r t ic u la r  d is c re te  a c t iv i t y  o f  the p rim ary  m o t i l i t y  
system which th e  c h i ld  is  t r a n s la t in g  in to  p re s e n ta t io n a l symbolism is  the 
rhy th m ic  d ischarge o f  the  m oto r nerve.
4. Taking in to  account the  percep tua l and motor d i f f i c u l t i e s  th e  c h i ld  
experiences in  p e rc e iv in g  and c o n s tru c t in g  the d ia g o n a l, i t  is  subm itted 
th a t th e  la g  in  i t s  spontaneous p ro d u c tio n  by the  c h i ld  is  p r in c ip a l ly  due 
to  th e  i n i t i a l  im m a tu rity  o f  c o g n it iv e  s tru c tu re . Space is  reco ns truc ted  
d u rin g  the  p re -o p e ra tio n a l p e rio d  by d i f f e r e n t ia t in g  the prim ary  rhythm ic  
movements. However, s in ce  th e  p re -o p e ra tio n a l c h i ld  cannot perform  
r e v e rs ib le  o p e ra tio n s , the  draw ing is  c o n tro l le d  by p e rcep tua l-m o to r 
mechanisms. F o llow ing  th e  re o rg a n is a tio n  o f c o g n it iv e  s tr u c tu r e ,  
p ro ba b ly  beg inn ing  in  th e  f i f t h  y e a r ,  c o n tro l passes to  the re v e rs ib le  
o p e ra tio n s  and the  .c h ild  is  ab le  e i th e r  to  produce spontaneously o r  to  
copy a d iagona l w ith  ease. T h is  im p lie s  a second c o g n it iv e  t r a n s i t io n  
in v o lv in g  con s id e ra b ly  more than experience in  and m astery o f  an 
exp ress ive  medium.
There are  two su b s id ia ry  conc lus io ns  th a t  may be drawn :
In  view o f  th e  independence o f  th e  c a te g o rie s  on the M aternal 
In te rv ie w  Scale from  those on the Scale o f  Formal D im ensions, th e  la b i le  
schemes o f  th e  c h ild re n  in  th is  sample appear to  have been r e la t iv e ly  
u n a ffe c te d  by t h e i r  c a re g iv e rs ' p a tte rn s  o f  r e a c t iv i t y .  They spontaneously
m a n ife s t in  t h e i r  own com positions those forms and fo rm al arrangements 
th a t  c h a ra c te ris e  a m ature work o f  a r t  and th e re  are no d iffe re n c e s  
between boys and g i r l s  in  t h e i r  a b i l i t y  to  do t h is .  I t  i s  l i k e l y  
th e re fo re  th a t  u n ive rsa l g ra p h ic  forms are deep ly roo ted  in  human 
p h ys io l ogy.
A com plete re v is io n  o f  th e  e a r ly  ch ild ho od cu rr icu lu m  is  suggested 
by th e  r e s u lts  o f  th is  d is s e r ta t io n .  I t  would appear th a t  the c u rre n t 
emphasis on 'number w ork ' and pe rcep tua l games de rive d  from  plane 
geometry may re ta rd  ra th e r  than advance c o g n it iv e  developm ent. This is  
an idea which c a l ls  f o r  ex te n s ive  rese arch .
CHAPTER 7
SUMMARY
7.1 T h is  d is s e r ta t io n  presen ts  a l im ite d  th e o re t ic a l a n a lys is  o f  one 
aspect o f  general c o g n it iv e  competence. I t  rep resen ts  an a ttem p t to  
redress the imbalance in h e re n t in  g e n e tic  ep istem ology by con s ide rin g  
in  c o n ju n c tio n , the s c ie n t i f i c  and a e s th e tic  aspects o f  human th ou gh t. 
S im ila r  d ichotom ies o f  two forms o f  th in k in g  g e n e ra lly  o n ly  e x is t  
o u ts id e  psychology.
The impasse met by p s ych o lo g is ts  in  the  f i r s t  q u a r te r  o f  th is  
cen tu ry  on the q u e s tio n  o f  non-re flexogenous a c t iv i t y  in  the  human 
embryo was m entioned. I t  is  cla im ed th a t  da ta in  contemporary psychology 
concerned w ith  the concept o f  s ta te  which subsumes the  e x ten s ive  
in v e s t ig a t io n s  on s le e p , as w e ll as a t te n t io n ,  o f fe r  s u b s ta n tia l 
sup po rt f o r  a human m o t i l i t y  system which has two components. These 
are c a lle d  the p rim ary  and secondary m o t i l i t y  systems re s p e c t iv e ly .
The prim ary m o t i l i t y  system re fe rs  to  autonomous movement which is  
p ro ba b ly  myogenic ra th e r  than neurogenic in  o r ig in ;  th e  secondary 
m o t i l i t y  system In vo lves  r e f le x iv e  be ha v iou r. P ia ge t has been concerned 
w ith  th e  la t t e r ,  c la im in g  th a t  th e  c h i ld 's  o b je c t iv e  knowledge is  
g ra d u a lly  con s truc ted  in  the course o f  h is  a c tio n s  upon the  w orld  o f  
c on cre te  ob je c ts  which p ro v id e  lo g ico -m a th em atica l feedback to  th e  
c o g n it iv e  s t r u c tu r e ,  o r  from  th e  o b je c ts  themselves which prov ide  
p h ys ica l feedback. The c h i ld  expresses t h is  knowing in  d is c u rs iv e  
sym bols.
P ia ge t has been a t  con s ide ra b le  pa ins to  emphasize th e  d iffe re n c e
between these two forms o f  feedback. However, he has neg lected  the fa c t  
th a t ,  in  a d d it io n ,  th e re  is  b io feedback from  the p h y s io lo g ic a l o r  
biosystem s them selves and th a t  th is  feedback is  the source o f s u b je c t iv i t y .  
B iofeedback to  th e  c o g n it iv e  s tru c tu re  de rive s  from  the fu n c tio n in g  o f  th e  
p rim ary  m o t i l i t y  system and is  expressed co n c re te ly  in  p re s e n ta t io n a l 
symbolism.
7 .2  In  view o f  the l im i te d  resources a v a ila b le  a very s im p le method 
was used to
(a) examine th e  v a l i d i t y  o f  the concept o f  a m o t i l i t y  system 
w hich has two d i s t in c t  components. The no n -d iscu rs ive  
symbols d e r iv in g  from  the fu n c t io n in g  o f  the prim ary m o t i l i t y  
systems and presented in  an a e s th e tic  com position by th e  young 
c h i ld  were chosen to  do th is  ;
(b ) assess w hether th e  re o rg a n is a tio n  in  c o g n it iv e  s tru c tu re  which 
occurs between f iv e  to  seven cou ld a lso  a f fe c t  a e s th e tic  
development.
The easel p a in tin g s  o f te n  boys and te n  g i r l s  a t each o f th re e  age 
le v e ls  (3 -3 :1 1 ; 4-4 :11 and 5 -5 :1 1 ) were assessed on the Scale o f  Formal 
D imensions. M o th e r - in fa n t p a tte rn s  o f  r e a c t iv i t y  were assessed on th e  
M aternal In te rv ie w  Sca le. The ca teg o ries  on each sca le  were in te rc o r re la te d  
to  de term ine th e  interdependence o f  the ite m s . This g ives some in d ic a t io n s  
o f  th e  r e l i a b i l i t y  o f  the s c a le s . The c a te g o rie s  on each sca le  were 
c o r re la te d  and th e  c o r re la t io n s  were sub jecte d  to  fa c to r  a n a ly s is . The 
d iffe re n c e s  between the means o f  the boys and g i r l s  on th e  fo rm al 
dim ensions were computed.
7 .3  S t a t is t ic a l  a n a lys is  o f  th e  r e s u lts  in d ic a te d  th a t
(a) a c h i ld 's  com positions a t th re e , fo u r  and f-ive years o f  age 
m a n ife s t th e  same fo rm al dim ensions th a t  c h a ra c te ris e  a 
m ature work o f  a r t ,
(b ) in  view o f  th e  fa c t  th a t  th e  com positions represen ted a 
be hav iou ra l ite m  which maximised gross motor movement i t  is  
reasonab le to  suggest th a t  the fo rm al dimensions are  th e  r e s u lt  
o f  th e  fu n c t io n in g  o f the  p rim ary  m o t i l i t y  system. The 
connection  between the  fo rm al dimensions o r  la b i le  schemes, 
and th e  prim ary m o t i l i t y  system rece ive d  s tron g  th e o re t ic a l 
sup p o rt.
(c )  the r e a c t iv i t y  p a tte rn s  o f  the m other do no t a f fe c t  the 
m a n ife s ta tio n  o f  the fo rm al dimensions in  the c h i ld 's  
com p os ition s , p a r t ic u la r ly  a t  th e  youngest age le v e l ;
(d ) th e re  is  no s ig n i f ic a n t  d if fe re n c e  between the means o f  
boys and g i r l s  on the  fo rm al dimensions u n t i l  th e  f iv e  ye a r 
age le v e l when s o c io -c u ltu ra l in flu e n c e s  appear to  be e x e r tin g  
some in flu e n c e .
7 .4  The a n a lys is  o f  the re s u lts  p ro v id ed c o n firm a tio n  o f  the f i r s t  and 
t h ir d  h yp o th e s is . In  no ins ta nce  d id  the  inc id en ce o f  a fo rm al dim ension 
in  th e  c h i ld re n 's  com positions f a l l  below th e  50 per cen t le v e l , though 
o n ly  in  the case o f  the  combined scores cou ld  tren ds begin to  be de te c ted . 
In  every case scores on ba lance and te n s io n  were depressed. I t  was argued 
th a t  th is  was due to  the  c h i ld ’ s la c k  o f  an adequate concept o f  the 
d iagona l o r  o b l iq u it y  w h ich , in  tu r n ,  was p r in c ip a l ly  the r e s u lt  o f
conceptual d e f i c i t s , ra th e r  than pe rcep tua l-m otor problem s.
7 .5  I r  resp e c t o f  the second h yp o th e s is , no q u a l i ta t iv e  change was 
found in  the a e s th e tic  com position  o f  the  c h ild re n  between th re e  to  
f i v e  yea rs  o f  age. However, s in ce  most normal c h ild re n  do acq u ire  the 
d iagona l sometime d u r in g  th e  s tage o f  con cre te  op e ra tion s  a d e ta ile d  
th e o re t ic a l argument was presented in  sup po rt o f  the  second hyp o the s is . 
U n fo r tu n a te ly , th e  s ig n i f ic a n t  d if fe re n c e  which was found between the 
means o f boys and g i r l s  on the  fo rm al dim ensions a t the f iv e  ye a r le v e l 
o n ly  o f fe r s  very l i t t l e  experim en ta l sup po rt f o r  th is .
7.6 A r e v is io n  o f  th e  preschool c u rr ic u lu m  was suggested, which would 
in v o lv e  th e  in tro d u c t io n  o f  to p o lo g ic a l concepts a t  a very  e a r ly  stage as 
a means o f prom oting both d is c u rs iv e  and n o n -d iscu rs ive  th o u g h t. I t  is  
p o s s ib le  th a t  t h is  approach a lso  has im p o rta n t a f fe c t iv e  im p lic a t io n s .
I t  was suggested th a t  th e  Goodenough Oraw-a-Man Test is  an in v a l id  measure 
o f  th e  c h i ld 's  conceptual m a tu r ity .
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APPENDIX A
MATERNAL INTERVIEW SCALE
General Rule : In  sco rin g  and a c q u is it io n  o f  d a ta , use d e s c r ip t iv e ,  
o b je c t iv e  item s o n ly . Avo id in te r p r e ta t io n .  Any item  where d e s c r ip tio n  
is  vague/ambiguous is  n o t to  be scored.
Name o f  C h ild  : _______________________________________________________________
Address : _______________________________________________________________
Phone No.:
Date o f B ir th  : _______________________________________________________________
Date o f  adm ittance to  nu rse ry  school ________________________________________
Mother 
Father
B r ie f  o b s te tr ic a l h is to ry  : F u ll te rm , com p lica tion s  o f pregnancy, 
d e liv e r y ,  postpartum
Neonatal : B ir th  w e igh t and le n g th , any unusual c ircum stances, phys ica l 
d is tu rba nce
R e s p o n s ib ility  f o r  d a i ly  ca re  o f baby. In  what degree a re  v a r iou s  a d u lts  
invo lved  in  c h i ld 's  care : m other, fa th e r ,  o th e r r e la t iv e s ,  nanny
Age Education Occupation
Parenta l d e s c r ip tio n  o f  c h i ld 's  p e rs o n a lity .  " I f  a f r ie n d  who had never 
seen you r baby asked you to  de sc rib e  h is  p e rs o n a lity ,  what would you sa y ."
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FORMAL CHARACTERISTICS OF BEHAVIOURAL DEVELOPMENT IN INFANCY AND 
EARLY CHILDHOOD
I .  ACTIVITY LEVEL
1 This ca teg ory  de scrib es the e x te n t to  which a motor 
j component e x is ts  in  the c h i ld 's  fu n c t io n in g _________
1. General d e s c r ip t io n  o f  le v e l o f  m o t i l i t y .  Can m other e s tim a te  _±_ 
whether baby was a c t iv e ,  m oderate, q u ie t .
2. As an in fa n t  was suck ing  p a tte rn  d e s u lto ry ,  m ild ,  v igo rous ?
3. D e s c r ip tio n  o f  movements and v o c a l is a t io n  d u rin g  s le e p . How 
much movement was th e re  in  th e  c r ib  ? Was he found a t 
d i f f e r e n t  p laces in  th e  c r ib  ?
4 . D id he babble ? When d id  he s ta r t  ? How much d id  he babb le ? 
When d id  he f i r s t  use w ords, phrases, sentences ?
5. M o t i l i t y  du ring  
ha nd ling  
ba th in g
dre ss in g
reaching
cra w lin g
6 . D uring the p e rio d  o f  language development how much d id  he 
p ra c tic e  w ith  new sounds and words ?
7. How much d id  he im ita te  words o f  o th e r people ?
8 . How much d id  he use v e rb a l is a t io n  in  h is  in te rp e rs o n a l con ta c ts  
and in  o th e r a c t iv i t ie s  ?
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9 .
RHY1
M o t i l i t y  le v e l d u rin g  
b a th in g  
e a tin g  
p la y in g  
dressing 
running
HMICITY
T his  category  is  based on th e  degree o f  r e g u la r i t y  o f 
r e p e t i t iv e  fu n c tio n s . Behaviour is  considered v a r ia b le  
i f  th e re  is  evidence th a t  th e  c h i ld  had e s ta b lis h e d  a 
p a tte rn  o f  fu n c t io n in g , b u t th a t  th e re  was some d e v ia tio n  
from  th is  p a tte rn  on occas ion . I r r e g u la r  denotes fa i lu r e  
to  e s ta b lis h  even a p a r t ia l  p a tte rn .
1. Rest and A c t iv i t y  Periods
a . Does c h i ld  nap fo r  same le n g th s  o f  tim e  each day ?
b . No d is c e rn ib le  tim e p a tte rn  o f  fu n c tio n  has been 
e s ta b lish e d .
2 . S leep ing and Waking
a . Does c h i ld  f a l l  asleep a t  ap p ro x im a te ly  the  same tim e 
each n ig h t ?
b . Does c h i ld  awake u t ap p ro x im a te ly  th e  same tim e each 
morning ?
c. Is  th e re  a marked d if fe re n c e  in  tim e o f r e t i r in g /  
a r is in g  from  day to  day ?
d. Does c h i ld  go to  s leep e a s ily  o r  no t ?
e. Is  th e re  any sp e c ia l r i t u a l  a t  bed tim e  ?
f .  Does he sleep th rough the n ig h t ?
g. I f  he awakens a t  n ig h t  :
( i )  What is  the frequency ?
( i i )  What is  th e  behav iou r on wakening ?
( i i i )  What is  re q u ire d  to  pu t him back to  s lee p ?
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h . Does s leep p a tte rn  change w ith  i l ln e s s ,  te e th in g  o r  
change o f su rround ings ? I f  so what is  the change and 
how q u ic k ly  does i t  r e v e r t  to  the pre v io us  p a tte rn  when 
th e  apparent cause o f  th e  change disappears ? What is  
the  behav iou r on awakening ?
E a ting  and A p o e tite  Behaviour
a . As an in fa n t ,  b o tt le /b re a s t- fe d /c o m b in a tio n  o f  bo th ?
b . When was weaning s ta r te d  ?
c . How was i t  accom plished ?
d . What was th e  c h i ld 's  re a c tio n s  to  weaning 7 D escribe the 
sequence o f  behav iou r in  d e ta i l .
e . Se lf-dem an'd /schedule/m odified self-dem and .
f .  Feeding schedule tim e in te r v a ls ,  r e g u la r i t y / i r r e g u la r i t y  in  
tim e  and amount.
g. P a tte rn  o f  change o f  schedule as baby grew o ld e r.
h . Was amount o f  food in ta k e  re g u la r  a t  each fe ed in g  ?
i .  Was th e re  any d if fe re n c e  in  the fe e d in g  p a tte rn  when the 
c h i ld  was fe d  by d i f f e r e n t  in d iv id u a ls  ?
j .  Does c h i ld  demand/accept food re a d i ly  a t  same tim e each day 7
k . Does c h i ld  consume ap p rox im a te ly  th e  same amount o f  food on 
corresponding d iu rn a l occasions ?
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4. Bowel Function
a . How many bowel movements d id  in fa n t  have d a i ly  ?
b . Were th ey  re g u la r  and a t re g u la r  tim es ?
c . D id he have any co n s is te n t typ e  o f  o v e r t  re a c tio n  to  th e  
passage/presence o f  th e  s to o l ?
d. When w a s ' t o i le t  t r a in in g  s ta r te d  ?
e . What were th e  techn iques used ?
f .  What was the  c h i ld 's  re a c tio n s  to  attem pts a t bowel and 
b la dd er t r a in in g  ? D escribe th e  sequences o f  behaviour 
in  d e ta i l .
g . Number and tim es o f  evacua tions a re  con s ta n t from  day to
h. Time and number o f  evacuations are  u n p re d ic ta b le .
APPROACH/WITHDRAWAL
I This category  describes th e  c h i ld 's  IN ITIAL re a c tio n  1 
1 to  any new S -p a tte rn  |
1. Food
a. I f  the in fa n t  was i n i t i a l l y  b re a s t- fe d , what was h is  
re a c tio n  to  m ilk  from  th e  b o t t le  on th e  f i r s t  occasion 
and on subsequent occasions 7
b. What was the -r?cponse to  s o l id  foods and how were they 
i n i t i a l l y  ad m in is te re d ? Note baby 's  response to  each o f 
5 /6 s o lid s  s ta r te d  and to  subsequent ones where th e re  was 
any d i f f e r e n t  typ e o f response.
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c . What were the f i r s t  and subsequent responses observed 
u n t i l  a c o n s is te n t lon g -te rm  response was e s ta b lis h e d  ? 
Did the  baby l e t  i t  d r ib b le  ou t o r  d id  he sw allow  i t  ?
Did he sm ile  o r  have any o th e r fa c ia l  expressions ?
Did he w h in e /c ry  ?
Did he tu rn  head toward/away from  th e  spoon ?
Was any d if fe re n c e  in  response observed by changing the 
typ e /fo rm  o f  p re p a ra tio n  used ?
T o ils t in q  
( i )  Bath
a. A t what age was the f i r s t  ba th g iven and how d id  
the baby re a c t ?
b . Was th e re  a change from  h is  f i r s t  re a c tio n  a t 
subsequent baths ? I f  so , was th is  a gradual or 
an ab rup t change ?
c . D id he behave d i f f e r e n t ly  in  a d i f f e r e n t  ba th  tub o r  
i f  the ba th was g iven by a d i f f e r e n t  person ?
d. I f  th e re  was a b a th - f re e  in te r v a l o f  seve ra l days/ 
lo n g e r what was the in fa n t 's  re a c tio n  to  the 
resum ption o f  the ba th  ?
!
1
( i i )  N a i lc u t t in q
a. D e sc r ip tio n  o f behav iou r on f i r s t  and subsequent 
occasions.
( i i i )  H a irb rush inq
a. Desc, ip t io n  o f  behav iou r on f i r s t  and subsequent 
occasions.
M v ) Washinq o f  fa c e , h a i r ,  nose, ears
a. D e s c r ip tio n  o f  behav iou r on f i r s t  and subsequent 
occasions.
(v ) D ressing and undressing
a. What was th e  response to  d re ss in g  o r  any s p e c if ic  
aspect o f  i t  e .g . p u l l in g  s h i r t  ove r head ? Was 
baby 's  re a c tio n  c o n s is te n t ? D id i t  vary  w ith  the 
tim e o f  day o r  w ith  the person dre ss in g  him ?
no.
b . A t what age d id  he a ttem p t to  dress h im s e lf ?
3. Response to  People
a. A t what age was th e  f i r s t  d if f e r e n t ia te d  R to  a 
person noted ? What was i t  ?
b. What was th e  re a c tio n  to  s tra n g e rs  ? D id he take the 
i n i t i a t i v e ,  respond q u ic k ly  to  a s tra n g e r 's  i n i t i a t i v e ,  
re q u ire  a p e rio d  o f  warming up , o r  show a general 
ne ga tive  re a c tio n  ?
c . D id he show any sp e c ia l responses to  any s p e c if ic  
pe op le , s tran ge  o r  fa m i l ia r  ?
d. What was th e  1 iy ’ s behav iou r w ith  any o ld e r  s ib l in g s  ?
e . I f  a new s ib l in g  was born d e scrib e  h is  re a c tio n s  in  
d e ta il  and in  sequence.
f .  What was h is  behav iou r w ith  o ld e r  and younger 
c h i ld re n , as w e ll as w ith  those o f  h is  own age ?
4 . P]a£
a . Did he ta ke  to  a new toy/game w ith  people q u ic k ly ,  
o r  d id  he p re fe r  th e  more f a m i l ia r  toys and games ?
ADAPTABILITY
This  ca teg ory  de scrib es the  c h i ld 's  responses to  an 
a lte re d  s i tu a t io n .  The emphasis is  no t on the 
na tu re  o f the  i n i t i a l  responses bu t on th e i r  
successfu l m o d if ic a t io n  in  de s ire d  d ire c t io n s .
What was the response o f  the  s le e p in g  p a tte rn  to  :
( i )  any m o d if ic a t io n  in  ha nd ling  by th e  pa ren t ;
( i i )  any unusual circum stances e .g . t r a v e l ;  
( i1 1 )h a n d lin g  by d i f f e r e n t  peop le.
Hi .
b . What p a re n ta l attem pts were made to  m od ify  th e  fe ed in g  
schedule and what was the  baby 's  response to  such 
attem p ts  ? e .g . i f  baby was awakened fo r  fe e d in g  a t 
10.00 p.m. to  e lim in a te  2.00 a.m. fe ed  what was h is  
response on be ing awakened ? What was h is  fe ed in g  
l i k e  and how d id  i t  change/m odify th e  2.00 a.m. and 
la t e r  m orning awakening ?
c . What was ba by 's  re a c tio n  to  any sp e c ia l c ircum stances 
which in te r ru p te d  fe e d in g  schedule e .g . n o ise , 
i l ln e s s ,  t r a v e l 1
d . Was th e re  any d if fe re n c e  in  th e  fe e d in g  p a tte rn  when 
the  c h i ld  was fe d  by d i f f e r e n t  in d iv id u a ls  ?
V. INTENSITY OF REACTION
Emphasis is  on the  energy co n te n t o f  th e  response, 
i r r e s p e c t iv e  o f  i t s  d i r e c t io n .  A ne ga tive  response 
may be as in te n s e /m ild  as a p o s it iv e  one.____________
a. Behaviour on go ing to  s lee p  and waking up.
b . How d id  baby in d ic a te  hunger ? D id he c ry  ? What was 
the in te n s i ty  o f  c ry in g  ? Was th e re  a q u ick /s low  
b u i ld in g  up o f  c ry in g  ? How e a s i ly  was c ry in g  s topped/ 
d im in ished by such devices as h o ld in g  the baby ?
c . How d id  baby in d ic a te  s a t ia t io n  ?
d . I f  fe e d in g  was in te r ru p te d  {e .g . f o r  b u rp in g ) d id  he 
fu s s , c ry ,  show no re a c tio n  ?
e. Enumerate the  s p e c i f ic  types o f  s i tu a t io n s  th a t  made baby 
c ry .  What made him s to p  ? How long d id  he cry? How 
lo u d ly  d id  he c ry  ?
f .  What use was made o f  p a c if ie r s  and were they e f fe c t iv e  in  
s to pp in g  c ry in g  ?
g. D id baby show any re a c tio n  to  be ing  w e t/s o ile d ?  
What d id  he do ?
h. I f  he showed a c h a r a c te r is t ic  re a c tio n  {e .g . fu s s in g )  
d id  th is  s to p  o n ly  when he was c le a n /d ry  o r  d id  he 
s to p  a t some s p e c i f ic  p o in ts  in  th e  process o f 
changing him ?
V I. ATTENTION SPAN AND PE3TISTENCE
A tte n t io n  span is  th e  le n g th  o f  tim e a p a r t ic u la r  
a c t iv i t y  is  pursued by the c h i ld .  P e rs is tence 
r e fe rs  to  the c o n tin u a t io n  o f  an a c t iv i t y  in  the  
fa ce  o f  ob s ta c le s  to  th e  m aintenance o f the 
a c t iv i t y  d i r r c t io n ._________________________________
a. Did m astery o f  neuromuscular a c t iv i t ie s  (e .g . s i t t i n g ,  
w a lk in g ) come suddenly o r  a f te r  a p e rio d  o f p e rs is te n t 
e f f o r t  ?
b. How long does y o u r c h i ld  p la y  a lone ?
c . How lon g does he con cen tra te  on one toy/game ?
d. I f  a toy/game is  to o  d i f f i c u l t ,  does he p e r s is t /  g ive  
up e a s i ly /  c a l l  f o r  h e lp /c ry /h a v e  a ta n tru m /th ro w / 
de s troy  th e  to y  ?
e, What is  the p a tte rn  o f  p la y  w ith  a d u lts /o ld e r  c h i ld re n / 
c h ild re n  o f  h is  own age ?
f .  What is  h is  response to  a p a re n ta l 'n o '/s p a n k in g  ?
g. How e a s i ly  can he be ta u g h t to  avo id a p ro h ib ite d  
i t e m /a c t iv i t y  ?
h. I f  f o r c ib ly  moved from  an a c t iv i t y ,  what is  h is  
re a c tio n  ? How e a s i ly  can he be d is tra c te d  ?
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APPENDIX B 
Sr& • OF FORMAL DIMENSIONS
H o rizo n ta l
V e rt ic a l
Diagonal
2. Tension
O blique placement 
Asym m etrical placement
3 . Rhythm
R e p e tit io n  oF form 
C o n tin u ity  o f  l in e  
C o n tin u ity  o f  form
4 . U n ity
S im i la r i t y  o f  com position  : fo r i"  
S im i la r i t y  o f  com position  : c o lo u r
5. V i t a l i t y
Boldness o f  form 
Boldness o f  c o lo u r.
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